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CIVIL ENGINEERING. 


Experimental Investigation of the Principles of Locomotive Boilers. By 
Mr. D. K. Crarke, Epinpro’.* 
(Proceedings of the Institution of Civil Engineers, London.) 


March 8th, 1853.—The paper commenced with some historical facts in 
locomotive progress, showing that the general design of the locomotive 
was matured immediately after the trials on the Liverpool and Manches- 
ter Railway in 1829; combining the multitubular horizontal boiler, the 
horizontal cylinders, and the blast-pipe. Reference was made to the 
various systems practised in working out the general design, and to the 
necessity for fixed principles in proportioning the locomotive to the work 
for which it was destined. For the proper discussion of the question, it 
was indispensable: to distinguish the three elements of the machine—the 
boiler, the engine, and the carriage; and to consider them separately, with 
respect to their proper functions, as the mixing up of one with the other 
had caused much of the confusion with which many of the recent discus- 
sions on the subject had been invested. 

The paper was chiefly devoted to the discussion of the physiological 
principles of locomotive boilers. It was argued that the combustion 
of coke in the firebox was, in practice, very completely effected; that it 
was quite independent of the strength of the draft, being equally complete 
with fast and slow drafts; that expedients for improving the combustion 
Were superfluous; and that the combustion of coal might also, in practice, 

* From the London Artizan, April, 1853. 
Vor. XXV.—Turnrp Seaiss.—-No. 6.—Junz, 1853. 31 
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be perfected by a judicious use of the ash pan, damper, and the fire door. 
The evaporation of 12 lbs. of water per pound of pure coke was found, by 
careful laboratory experiments, to be the maximum evaporative perform- 
ance; in the best ordinary practice, an actual evaporation of 9 lbs. of water 
per pound of coke, or 75 per cent. of the possible maximum, was readily 
obtained, the balance being lost by leakage of air and by waste; and it was 
adopted by the author as the ordinary standard of practical economical 
evaporation. 

It was shown, by numerous examples, that the question of the relative 
value of firebox and tube surface was of no practical importance, as the 
efficiency of boilers was not sensibly affected by their relative amounts; 
that the superiority of firebox surface was due, merely, to its greater proxi- 
mity to the fire; and that the distinction of radiant and communicated 
heat was merely circumstantial; that what was gained in radiant heat was 
lost in communicated heat; and that, whether it was all radiating, or all 
communicated, mattered not to the total efficiency of the fuel. On these 
grounds the author regarded with indifference the use of such expedients 
as extended fireboxes, midfeathers, corrugated plates, and combustion 
chambers; and it was asserted that, where the addition of midfeathers had 
been found advantageous, there had been a deficiency, or a mal-arrange- 
ment, of the tube surface. 

A minute analysis was made of the results of numerous authenticated 
experiments on the evaporative power of locomotive boilers of very 
various proportions, comprising several made by the author on the en- 
gines of the Caledonian, Edinburgh, and Glasgow, and Glasgow and 
South-Western Railways. It was concluded, that the economical eva- 
porative power of boilers was materially affected by the area of the fire 
crate, and by its ratio to the whole heating surface; that an enlargement 
of the grate had the effect of reducing the economical evaporative power, 
not necessarily affecting the quality of combustion in any way, but gov- 
erning the absorbing power of the boiler, as the Jower rate of combustion, 
per foot of grate, due to a large area, in burning the same total quantity 
of fuel per hour, was'accompanied by a reduced intensity of combustion, 
and by a less rapid transmission of heat to the water; in consequence ot 
which, a greater quantity of unabsorbed heat must escape by the chimney. 
An increase of heating surface, again, reduced the waste of heat, and 
promoted economy of fuel, and added greatly to the economical eva- 
porative power. In short, the question resolved itself into the mutual ad- 
justment of three elements—the necessary rate of evaporation, the grate 
area, and the heating surface, consistent with the economical generation 
of steam, at the assumed practical standard rate of 9 Ibs. of water per 
pound of good coke. An investigation of the cases of economical eva- 
poration in the table of experiments conducted the author to the follow- 
ing very important equation, expressing the relation of the three elements 
of boiler power; in which ¢ was the maximum economical evaporation, 
in feet of water per foot of grate per hour; 4 was the total heating suriace, 
in square feet, measured inside; and g was the grate area, In square feet:— 


2 
c= 00222!" 


From this it followed:—I1st, That the economical evaporative power 
decreased directly as the area of grate was increased, even while the 
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heating surface remained the same. 2d, That it increased directly as 
the square of the heating surface, when the grate remained the same. 
3d, That the necessary heating surface increased only as the square 
root of the economical evaporative power. 4th, That the heating surface 
must be increased as the square root of the grate area, for a given econo- 
mical evaporative power. It was contended, thence, that the heating 
surface would be economically weakened by an extension of the grate, 
and would be strengthened by its reduction; and that, whereas large 
grates were commonly thought to be an unmixed good, and being gene- 
rally recommended, were usually adopted, still they might be made too 
large; not that their extension affected the quality of combustion, but that 
the economical evaporative power might be reduced. Concentrated and 
rapid combustion was, alike, the true practice for the largest and the 
smallest boilers; and in locomotives, where lightness, compactness, and 
efliciency were primary objects, the boilers should be designed for the 
highest average rates of evaporation, per foot of grate, that might be 
followed in good practice, consistently with the highest average rate at 
which coke could be properly consumed; as, in this manner, the smallest 
grate, and the smallest amount of heating surface, consistent with good 


practice, might be employed. It was stated that 150 lbs. to 160 Ibs. of 


good sound coke could be consumed per foot of grate per hour; and, 


allowing for inferior fuel, an average maximum of 112 lbs. per foot ot 


grate per hour, was recommended asa general datum. ‘This determined 
the average maximum of economical evaporation to be 16 feet of water 
per foot of grate per hour, allowing 9 lbs. of water per pound of coke: 
for which 85 feet of heating surface per foot of grate should be provided. 
It was accordingly recommended that a heating surface at least 85 times 
the grate area should be adopted in practice. 

It was also shown, by examples of inferior economy of evaporation, 
that the clearance between the tubes, for the circulation of water and 
steam, was, in many boilers, much too small; that the clearance should be 
in proportion to the number of tubes, and that, for good practice, a clear- 
ance at the rate of $-inch for every 30 tubes should be allowed. 

The author supplied several practical rules deduced from this examina- 
tion, and stated his conviction, that the deductions from his experience 
with locomotive boilers were, in the main, applicable to all other forms 
of boiler. He applied the rules to several conspicuous examples of loco- 
motive boilers of the present day, and endeavored to show in what re- 
spects they were defective; he also suggested simple means of rectifying 
them, and of improving their action, and alluded to the long boiler of 
Stephenson, as affording the best example of combined lightness, com- 
pactness, and evaporative power. 

The author, finally, referred to his practical investigations on the sub- 
ject of the blastpipe; from these he concluded that, in all practical cases, 
the blastpipe was susceptible, by a correct adjustment of the details of the 
boiler, of being made abundantly wide enough, consistently with the de- 
mands for steam, to afford a free and sufficient exhaust, at all speeds, so 
as practically to remove all back pressure by imperfect exhaustion. 

15th and 22d.—The proceedings were commenced by an explanation 
of the diagrams exhibited, and by reference to examples, from the expe- 
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rience of Pambour and other experimentalists, in corroboration of the 
views propounded in the paper. 

The author’s deductions were admitted, as to the practical identity of 
fire box and tube surface, for evaporating action, and as to the constancy 
of the evaporative efficiency of fuel, whether by radiant or communicate: 
heat, or both together, or whether the draft was mild or strong. It was 
considered that heat was specific and certain in its effects. Such expe- 
dients as ‘‘mid-feathers,”’ &c., which were resorted to for specially increa- 
sing the firebox surface, were condemned, as they were considered to be 
no better than tubes, whilst, practically, they were inconvenient and 
costly; as, among other reasons, plates of ,jths or } inch in thickness 
were employed to do the work of the tubes, which were less than !th inch 
in thickness. 

A practical rule, followed by some engineers, and stated to be founded 
on extensive experience, was to allow 5 feet of heating surface for 1 foot 
of water evaporated per hour, and 100 feet of evaporating surface per 
square foot of grate. Those results were found to agree with the maxi- 
mum rates recommended in the paper. It was also argued, that the in- 
tensity of combustion materially atiected the amount of heating surface 
necessary for economical evaporation, being less as the intensity was 
greater. 

It was, on the other hand, contended, that the formula, as stated in the 
paper, would not apply to all engines; and the following table of actus! 
results was given, showing the performance of various engines, several ot 
which exhibited a greater and others a less evaporation of water dni 
consumption of coke per square foot of grate surface per hour than the 
formula would have given:— 

Actual Working Results of Engines, Compared with Deductions by the Pormucs. 


| Name or Number & | 5 Fe 3 Ee Date, and 
| = lag (228) £8 SSS] 
| 1125 | 1492 /123!26.5) 541 |1605 44-0 | 126 [118 
{ Mr. Alexat 
201, Ustexperim't.) 15258 | | 9 (421) 472 (11-04 | 40-8 [1165 [175 (190 [24 Feb., Mr. Forsyt 
| WSS S12 | 58-43 102-7 [120 | 76 Mar., Mr. Alexander 
200 113321) 23:5 34 516 | 65-5 40-37) GO | IS March. Mr. Forsyvt 
Rocket—lst 707 | 106 | 9 (421) S99 | OS9) 12 | 10 [24 Feb.. Mr. Alexaml 
Adee. 707 106 [13 | OS9 1023 SS-4 | 22 | 21 [25 


Wales T0754 106 | 721 737/11! 10/8 March, 


It was further argued that, from various causes, no formula could ): 
tramed to be of service, unless all the circumstances, in each case, Wei 
properly taken into account. 

As an example of the objections to long tubes, the results were given 
of the work done by a luggage engine on the London and North Wes‘e: 
Railway, before and after alteration. That engine originally had tudes 
14 feet long, with a total surface of upward of 300 feet; the length of the 
tubes was diminished to 4 feet 9 inches, and the total surface was te- 
duced to about 500 feet, when it was found that a saving in fuel of 4 


| 
| 
U 
it 
a 
b 
th 
| th 
la 
re 
be 
ne 
ac 


On the use of Heated ir as a Motive Power. 365 


per cent. per ton per mile moved was produced, with a saving of 23 per 
cent. per mile run; the coke used, per ton per mile, with long tubes, be- 
fore alteration, being and with the short tubes lb. 

The back pressure was contended to be a serious drawback to the long 
tube engine, and an example was given of a trial of a single engine on 
the new plan, against two of the ordinary kind, with a load of 170 tons 
in both cases; and, although the single engine was 43 per cent. less 
powerful than the two engines together, and had 20 per cent. less heating 
surface, yet it had performed the same distance of 111 miles in ten minutes 
less time, and with 3 Ibs. per mile Jess fuel. ‘This, it was argued, was 
owing to the engine exerting a greater dynamic force, by being relieved 
from the back pressure of the blast pipe, which, in the case of the other 
two, was applied to force the fire and to draw the heated air through the 
long tubes. 

(To be Continued.) 


On the Use of Heated Air as a Motive Power. By Mr. Bexsamin Cue- 
VERTON.* 
(Proceedings of the Institution of Civil Engineers, London.) 

The author, in a short historical notice, stated that Sir George Cayley 
had written on the subject in 1804 and 1807, and had subsequently built 
several engines, but that the Messrs. Stirling, of Scotland, produced the 
tirst really efficient engine, working by means of heated air, in the year 
1827; in the same year Messrs. Parkinson and Crossley brought forward 
their air engine; that Mr. Ericsson, following more closely the arrange- 
ments and torm of the ordinary steam engine, constructed an air, or a 
“Caloric engine,” as it was termed, in 1833; Messrs. Stirling patented 
further improvements in 1840, and in 1845 their engine was described 
to and discussed at the Institution of Civil Engineers; in 1851 Mr. Erics- 
son brought forward his present form of engine;—and that the principle 
acted upon in both these latter inventions, and announced as an impor- 
tant discovery in motive mechanics, was the reiterated use of the same 
caloric, in the production of power. ‘The mechanical means of realizing 
this idea were described, and it appeared that in both inventions they 
were substantially identical. ‘The ejected hot air, by being brought into 
contact with an extensive metallic surface of wire gauze, was deprived of 
its heat, which the next moment was imparted to the incoming cold air, 
and thus the ultimate use of the furnace was only to supply the unavoida- 
ble waste of caloric by radiation. 

This view of the subject was strongly contested, as being inconsistent 
with the best established laws of nature, and as involving the idea of 
the possibility of the creation of power. It was argued at some length, 
that the employment of caloric as a motive agent, consisted in the deve- 
lopment from molecular forces of a dynamic force, and as such, was di- 
rectly amenable to the third law of inotion—that of action and reaction 
being equal and opposite. It was contended, that sensible caloric was 
not an indication of the presence, but of the abeyance of mechanical 
action; that these were interchangeably convertible quantities; and conse- 


* From the London Repertory of Patent Inventions, March, 1853. 
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quently, that a working force could appear, only as heat disappeared—a 
conclusion entirely opposed to the assumed principle of the ‘caloric en- 
gine,”’ that ‘*caloric could be made to operate over and over again.” It 
was admitted, however, that there was an apparent anomaly in the appli- 
cation of the law of action and reaction, when caloric was in question, in 
the fact, that its quantity was not less after than before the generation of 
steam power, if it were estimated conjointly by water and temperature. 
But it was explained, that a cause might have two classes of effects, and 
might require two distinct and different measures, to indicate its entire etli- 
ciency; that while caloric might remain intact, under the aspect adverted to, 
it lost by a declination in the intensity of its temperature, for which the 
equivalent gain was a dynamic force—a conclusion as adverse as before 
to the idea that such force could be acquired without cost. It was, in 
short, in the aspect of a vis viva “‘force”’ in caloric, that the develop- 
meut of mechanical action must be considered. These views were further 
explained and illustrated, by a reference to the analogous difference be- 
tween momentum and the more practical modification of power, named by 
Smeaton and Watt, ‘mechanical power,” “work,” and “duty;”’ and it 
was shown, that here also an apparent discrepancy existed in relation to 
the third law of motion, but which was cleared up when both the measures 
of power—that by time and that by space—were appropriately used. 

It was contended that the “caloric engine’? was analogous to a non- 
expansive high pressure steam engine, which it would exceed in waste- 
fulness of heat, if it were not provided with, what its inventer improperly 
iermed, a “regenerator;” the office of which, it was insisted, was simply 
io absorb the unutilized sensible caloric of the escaping air, which, as 
compared with steam, was in very large proportion to the efficient caloric; 
and to afford another opportunity for its being converted into force, thus 
compensating for the loss of expansive pressure. An explanation found- 
ed on these considerations, was given of the continued action of the en- 
gine, for some time after the fire was withdrawn—a fact which had been 
advanced in support of, what was styled, the untenable hypothesis of a 
‘*regenerator of force.” 

Although the mechanical effect of heat might be proved to be indepen- 
dent of the chemical condition, if not also of the physical constitution of 
bodies, it was admitted that economy of fuel, as being a distinct question 
trom that of economizing the caloric already in possession, was eminently 


a practical matter, only to be determined by experiment; and in this point ot 


view it was explained, in what manner the reception of heat, at a much 
highertemperature than steam, was greatly in favor of air asa motive agent, 
but, on the other hand, inany adverse considerations were adduced, ten- 
ding to show the impracticability of the system in its present form. 

In conclusion, it was shown, that the “Caloric Engine”’ did not rest 
on true principles, exclusively its own,—that its merits stood upon com- 
mon ground with those of the steam engine; and, therefore, that, even 
should the performances of air be found superior to those of steam, It 
could not be anticipated that the former would immediately supersede 
the latter; but, as far as public statements could be relied on, the per- 
formances of the air engine on board the “‘caloric ship,” Ericsson, were 
very unfavorable to the pretensions of the promulgators of the plan. 
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The discussion was commenced by an exposition of the several sys- 
tems adopted by Sir G. Cayley, Stirling, Parkinson, and Crosley and 
Ericsson, illustrating them by diagrams; whence it appeared, that the 
most preferable mode of heating the air was that of Sir G. Cayley, by 
directly traversing the incandescent fuel; that the greater improvement re- 
cently introduced by Ericsson was the wire gauge regenerator, which, how- 
ever, formed an integral part of Stirling’s original design. The practical 
difficulties of the immense dimensions of the heating vessels and cylin- 
ders, and the rapid destruction of the metallic parts, were fully considered; 
and it was admitted that although, at present, there did not appear to be 
any positive recorded results, more advantageous than by the use of 
steam, it would be'wrong to discourage the attempt to use heated air, and 
to overcome the inherent difficulties of the system. 

Allusion was made to the appendix to a tract, published by Mr. A. 
Gordon, wherein it was shown that the volume of the gases into which one 
cubie foot of anthracite coal was decomposed, under atmospheric pres- 
sure, Was 219,250 cubic feet; that the volume of air required to sustain 
combustion was 14,273 feet; the mechanical power developed was 473,- 
000,000 Ibs., raised one foot. It was proposed by Mr. Maxwell Lefroy 
to pass these gases through water, in order to purify them from grit, &c., 
and to cool them to a convenient temperature, and then to use them to- 
gether with steam, in power cylinders. He proposed a system of co- 
axial cylinders, of which the central one was the furnace, the two next 
were cylindrical shell boilers, the water in the inner one of which com- 
pletely covered the surface of the furnace, that in the outer one having 
its surface always below the insertion of the gas-pipes in the furnace; the 
exterior shells being for the purpose of gradually heating the air, in its pas- 
sage to the furnace, so that the exterior shell, which alone sustained the 
bursting pressure, was always cool. 

About one-seventeenth part of the power produced would be expended 
in forcing in the air required to sustain the combustion of the fuel. The 
coal-hopper was co-axial with the furnace, and was kept cool by the supply 
water descending through its hollow shell into the interior. 

The system would be one of high pressure, and some of its advantages 
were assumed to be the absence of a funnel, saving three-fourths of the 
fuel, safety from explosion, with economy of first cost, space, and labor. 

The construction of Eriesson’s engine, and the application of the re- 
generator, were first described, and it was then argued, that the action 
of the regenerator almost amounted, theoretically, to the creation of force, 
and that it was not of the utility that had been presumed. From the 
best accounts, it appeared that various practical difficulties existed, in the 
application of heated air as a motive power, and from calculations which 
were entered into, it was shown, that the mean pressure of the air in the 
working cylinder being 44 lbs., the engines making eleven strokes per 
minute, a total power was developed, which, after making a proper de- 
duction for friction and waste, did not exceed 280 horse power with the 
cumbrous machinery which was described; it was then contended, that 
with such a fine model of a ship, and under the circumstances of the ex- 
periments, a greater speed than seven miles an hour ought to have been 
attained, with a less expenditure of fuel, and that, therefore, at present, 
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the caloric engine could not be practically regarded as a successful in- 
novation. 

Tables and diagrams were exhibited, for the purpose of showing the 
relative amount of power obtainable from a given quantity of heat, ap- 
plied in expanding air and in producing steam. From these it appeared 
that after taking into account all the conditions of each case, the useful 
elfect would be nearly the same, independent of the regenerator, which, 
if not a fallacy, would turn the scale in favor of the use of heated air. 

It was submitted by other speakers, that the machine involved a 
mechanical fallacy, as the regenerator produced no mechanical etlect 
whatever. It might be granted, that the regenerator of Ericsson’s engine 
received and re-delivered the heat, in the manner described, and that 
when the working piston was descending, the heat was deposited, and that 
when ascending, the heat was restored; but that operation could only result 
as a consequence of the motion of the piston, and not as a cause of its motion; 
hence no mechanical effort was made. ‘This result was easily shown, by 
assuming the contents of the pump to be one, and the contents of the 
working cylinder to be two. If the working piston was at the bottom 
of the cylinder, and in equilibrium with the external atmosphere, as re- 
garded the pressure on a unit of surface, and then began to move, and 
the air to be heated in its passage through the regenerator from thirty- 
two degrees to a temperature of 512 degrees, so as to double its volume, 
the lower piston would constantly produce a vacuity, so to speak, of two, 
to be constantly fed by a supply of one, from the pump, expanded into 
two, by the increase of temperature. Consequently the piston, at every 
instant of its motion, remained in equilibrium with the external atmos- 
phere, and no mechanical effect could result. Still, in Eriesson’s engine 
a mechanical effect had been produced; but then this mechanical effect was 
no greater than would be produced without the aid of the regenerator, by 
the simple action of the furnace itself, and not so economically as by the 
use of steam. 

Further investigations were entered into of the theory of the air engine, 
and the general result appeared to exhibit so much distrust of the accounts 
already received of the working of the caloric ship, that it was suggest- 
ed, that the further discussion of the subject should be adjourned fora tew 
weeks, and meanwhile another paper was proposed to be written, so that 
the question could be more fully discussed on the next occasion. 


dn Account of a Deep-sea Sounding in T7706 fathoms, in 36° 49! South 
Latitude, and 37° 6' West Longitude. By Captain Heyry Mancves 
Dennam, R. N., F. R. S.* 


This sounding was obtained on a calm day, October 30, 1852, in the 
course of the passage of H. M. ship Herald, trom Rio de Janeiro to the 
Cape of Good Hope. ‘The sounding-line was ,yth of an inch in diame- 
ter, laid into one length, and weighing, when dry, 1 |b. for every hundred 
fathoms. Captain Denham received from Commodore McKeever, of the 
UU. States Navy, commanding the Congress Frigate, a present of 15,000 

* From the London, Edinburgh, and Dublin Philos. Mag., March, 1853. 
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fathoms of this line, 10,000 fathoms on one reel, and 5000 on another; 
and considers it to have been admirably adapted for the purpose for 
which it was made and to which it was applied. ‘The plummet weigh- 
ed 9 Ibs., and was 11°5 inches in length, and 1°7 inch in diameter. When 
7706 fathoms had run off the reel, the sea-bottom was reached. Captain 
Denham states that Lieut. Hutcheson and himself, in separate boats, with 
their own hands, drew the plummet up 50 fathoms several times, and 
alter it had renewed its decent, it stopped, on each occasion, abruptly at 
the original mark to a fathom, and would not take another turn off the 
reel. ‘The velocity with which the line run out was as follows:— 


h mi 
The first 1000 fathoms in ® 27 26 
1000 to 2000 fathoms in 0 39 40 
2000 to 3000 fathoms in 0 48 210 


3000 to 4000 fathoms in 1 13 39 
4000 to 5000 fathoms in 1 27 06 
5000 to 6000 fathoms in 1 45 2 
6000 to 7000 fathoms in 1 49 15 
7000 to 7706 fathoms in t i 


9 34 45 

The whole time therefore taken by the plummet in descending through 
7706 fathoms, or nearly 7-7 geographical miles of 60 to the degree, was 
9h. 34m. 45s. The highest summits of the Himalaya, Dhawalagiri, and 
Kinchinginga, are little more than 28,000 feet, or 4°7 geographical miles 
above the sea. ‘The sea-bottom has therefore depths greatly exceeding 
the elevation of the highest pinnacle above its surface. 

The strength of the line tried before the sounding was found to be equal 
to bear 72 ]bs. in air. ‘The 7706 fathoms which ran out weighed, when 
dry, 77 Ibs., exclusive of the plummet, 9 lbs. Great care was taken in the 
endeavor to bring the plummet again to the surface to show the nature 
of the bottom, but, whilst carefully reeling in, the line broke at 140 ta- 
ihoms below the water-line, carrying away a Six’s thermometer which 
had been bent on at 3000 fathoms. 


The Economy of Water Power—McAdam’s (Belfast) Turbine, By Ropert 
Dempster.* 

The following rather extraordinary facts may be worthy of the attention 
of practical engineers and mercantile men. ‘They relate to the results of 
some experiments made to find the useful effect produced by a turbine 
water wheel, lately erected here for Messrs. Richardson, Sons, & Owden, 
designed and made by Messrs. McAdam, of the Soho Foundry, Belfast. 
This establishment consists of a large spinning mill, and is driven by two 
steam engines, in connexion with the turbine referred to. 

The steam engines are of themselves, quite able to drive the whole works, 
id their dimensions are— 


Cylinder, ‘ 40 inches diameter. 

Speed of piston, . : : . 336 feet per minute. 
Area of piston, 1257 square inches nearly. 


* From the London Practical Mechanic’s Journal, April, 1853. 
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In order to arrive at the power of the turbine, the experiments were 


conducted in the following manner :— 
Engine A, No. 1.—Turbine driven without water. 


17-3) 216 20-6 16 ll 8 6°5 51 4:2 28 
Mean, 11°31 Ibs. 


Engine A, No. 1. 


pr 


32 5 6-1 78 O96 163 199 21:3 17-2 
Mean, 11-88 Ibs. 


Engine B, No. 


\ 


244 248 20 133 75 G62 §2 3 
Mean, 11°87 Ibs. 


Engine B, No. 1. 


4 77 112 15 20 22 23 2186 
Mean, 14-08 Ibs. 


| 
| | 
| | 
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The water being shut off from the turbine, and the entire works driven 
by the engines at the regular speed, a set of diagrams (No. 1) were taken 
off the engines, and found to measure as under: 


Engine A cylinder, top, . . 11-31 Ibs. ; 
“ bottom, . 118s 
2)19-14 
Equal to an average pressure on one cylinder of 24°57 Ibs. per sq. inch; } 


and the area of the cylinder being 1257 square inches, the absolute indi- 

Area. Lbs. Speeds. 

1257 24:57 336 
33000 


cated horses’ power of the engines will be = 314} 
horses’ power nearly, to drive the whole works. 

The next half of the experiment was made by allowing the water to 
flow through the wheel, and cutting off the steam, till the engines were 
driving at exactly the same speed as in the former half of the experiment, 
when a new set of diagrams (No. 2) were taken, which measure as under: 


Engine A, No. 2.—Turbine with full water, 114 inches deep. 


39 46 54 6:8 82 Ill 158 138 
Mean, 7°46 lbs. 


; 
| 
16 165 116 79 61 4:5 3°8 3 2°3 15 
Mean, 7:32 Ibs. 
Engine A, No. 2. } 
— 


= 
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Engine B, No. 2. 


176 «614-7 8-6 6 5 3-9 3:3 28 1-2 
Mean, 6°52 Ibs. 


T 

2 32 38 4:5 55 6-9 8-6 12 17 165 
Mean, 8-00 Ibs. 


Engine A Cylinder, top, ‘ ‘ 7:32 Ibs. 
Engine B cylinder, top, 652 
bottom, 800 « 


2)29°30 
Equal to an average pressure on one cylinder of 14°65 lbs. per sq. inch: 
Area. Lbs. Speed. 
1257 x 14°65 x 336 
33000 

horses’ power nearly, exerted by the engines when aided by the turbine. 

Now, 314}, minus 1875, leaves 127 horses’ power as having been ac- 
complished by the turbine; and if we suppose two horses’ power to be 
equivalent to the extra friction of the engines when loaded, and one 
horses’ power to drive the turbine without water, we still have 124 
horses’ power as having been given out by the turbine. 


187} 


and which reduced to horses’ power will be 


The Water consumed.—The water is derived from an artificial pond of 


large extent, in which the water is collected during the night, the top 
level generally sinking as the day advances. ‘The greatest height of the 
tall is 48 feet, and at the time of making these experiments it was 47 feet. 
The quantity of water used was determined by rules founded on experi- 
ments made in Scotland some years ago, and which may be seen in any 
modern book treating of hydraulics. 

The method of conducting the experiment is this:—In the tail-race 
there is a board fixed right across the rdce, and made water tight at the 
bottom and both ends. ‘The water is made to flow over the upper edge 
of this board, and is confined at each side by perpendicular sides, which 
reach higher than the height of the overflowing water; the water, there- 
fore, flows over what is called a rectangular notch; and, in the case before 
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us, it was 100 inches wide, and the depth of the water, from the top ot 
the board to the top of the water (at dead level), was 11} inches. 

By the rule above referred to, 114 inches deep, and 100 inches wide, 
gives a discharge of 1580 cubic feet per minute; but from this must be 
deducted the condensing water from the engines, &c., which does not 
pass the turbine, amounting, by measurement, to 60 cubic feet per minute, 
thus leaving 1520 cubic feet, as having passed through the turbine per 
minute. 

1520 cubic feet multiplied by 62} Ibs., (the weight of one cubic foot 
of water,) gives 95,000 Ibs. falling through 47 feet, equal to 95,000 x 47 

1,465,000 Ibs., falling through one foot per minute; and this reduced 

4465000 
to horses’ power will be —__ 

33000 

making any allowance whatever for anything. Here, then, we have 135 
as the absolute power of the water, and out of this we have 124 horses’ 
power of useful effect. ‘The per centage of effect will therefore stand 
II ) 
oe per cent. of the absolute power of the water. 75 per cent. 
is considered a very fair result for the very best water wheels, but here 
we have at least 90 per cent. of the total weight of the water consumed; 
a result far better than anything I ever read or heard of before, and which, 
I think, is well worthy of the attention of all parties interested in the use 
of water as a motive power. 

In conclusion, I may mention that the aboye (or similar) experiments 
have been made repeatedly with results varying but slightly from the 
above, and in every case the greatest care was exercised; and in order 
to guard against too hasty conclusions, there were full sets of experiments 
taken on different days, and also at different times on the same day. 

Bessbrook, Newry, Ireland, March, 1853. 


=135 horses’ power nearly, without 


Receipts of French Railways.* 

‘The receipts of French railways in 1852 are not yet known; but accord- 
ing to the returns published down to the 25th of December by the dif- 
ferent Companies, they may be calculated to amount to 110,000,000f., 
being an increase of about 30,000,000f. as compared with the receipts ot 
1851.— Times Paris Correspondent. 


Experiments on Portland Cement.+ 


We have received the following particulars of experiments on Portland 
cement, publicly made by Messrs. Aspdin, Ord & Co., on their premises 
in Abingdon street, Westminster, to which we willingly give insertion. 


* From Herapath’s Journal, No. 710. +From the London Builder, No. 525. 
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In previous volumes of the Builder will be found the particulars of various 
other experiments on the same material. 


on Compression. 


No} Materials. | ‘Size. [Tons Results. 


| In. Thick. | 

50 Crushed, § 

*2 Neat cement, . tby 2 | 70 Crushed. 
3 Neat cement, 4by4 2 110 Crushed. 

| § 40 Cracked. 

60 Crushed. 

51 cement and 2 sand, 24!) 30 Crushed. 


Flaw in casting. 


41 cement and 2 soft sand, . 4 by 4 3 


61 cement and3sand,. cube, 110 Not affected. 
71 cement and 3 coarse shingle, 7 cube angles, 110 Not aflected. 
Slcementand 3 sand, . cube, | 110 Not affected. 
91 cement and 3sand,. 7 cube, 110 Not affected. 


101 cementand4 sand, . 4by4 34) 40Crushed. 

11/1 cement and 6 shingle, 4 34 60 Broken. 

12.1 felling stone, P ‘ ‘7 cube, 110 Not affected. 

13.1 felling stone, - : ‘ a cube, 55 Not a fair test, defective plate. 


; § 30 Cracked. 


| 


~q § One side flaked off, otherwise it 

7 cub os d olf, otherwise it 
16 1 cement and 2 hard burnt brick, 7 cube, 110 Not affected. 


* The blocks were all made between the Sth and 12th of January, 1853, and wen 
shipped, per steamer, from Newcastle in the beginning of February. 


I].— Experiments on Conesion. 


Block of neat cement, 12 inches long, 43 inches in thin part, 4 inches 
wide in shoulder, 23 inches in middle, and 3 inches thick, was pulled 
in two by 18 cwt. Defect in casting,—as immediately after, a block »i 
same dimensions bore a weight of 31} cwt., when one of the flanches 
scaled off. On replacing the block, it bore 34 ewt., when the apparatus 
gave way. 

One cement and three sand, same dimensions, bore 20} ewt. 
~ Felling stone, 24 inches square in centre, pulled asunder by 6} ewt. 


IlI.—Cross Strain. 


Neat cement, 12 inches long, 3} inches deep, 25 inches wide, and ‘ 
inches in bearing, broke in the centre with a weight of 42 ewt. in the 
scales. 

Felling stone, of same dimensions, broke with a weight of 10 ewt. 


on ApHESIVE Power. 
! 


j 


Two blocks hard felling stone, each 13 inches long, 6 inches deep, © 


inches wide, cemented together with pure cement, bore a suspendec 
weight af 3 tons, when the lower stone gave way near the joint, but not 
through it, the joint remaining undamaged. 

Nine fire bricks, jointed with neat cement, were pulled asunder with 
23} ewt. in the scales, the centre brick giving away, the cement joints | 
remaining perfect. i 


3 
| 
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Six fire bricks, jointed with 1 cement and 1 sand, 11} inch bearing, 
broke at the second brick from the bearing point, with 5 ewt. suspend- 
ed from the extreme end. 

Ten fire bricks, 1 cemént and 2 sand, 1 foot 7} inches projection, bore 
3 ewt. 

A fire brick beam, 14 inches wide, 9 inches deep, 6 feet 4 inches be- 
tween the bearings, jointed in neat cement, and weighted on a horizontal 
space of about 2 feet 4 inches in the centre, broke through the bricks in 
two places, with a weight of 20} ewt. 

A fire brick beam, 14 inches wide, 10 inches deep, 5 feet 3 inches be- 
tween the bearings, jointed in neat cement and weighted over a horizon- 
tal space of about 2 feet 4 inches in the centre, broke through the bricks 
in two places near the centre, with a weight of 30 cwt. 

All the cement experimented on was mixed between the 8th and 12th 
January last. 


MECHANICS, PHYSICS, AND CHEMISTRY. 


On the Increased Strength of Cast Iron, produced by the use of Improved 
Coke. By W. Farrsatrn, M. Inst. C. E.* 
Read before the Institution of Civil Engineers, March 1, 1853. 


The paper commenced with a communication from Mr. Crace-Calvert 
on the subject of an improved system, of depriving the fuel, whether used 
in blast furnaces, or in re-melting cupolas, of the deleterious substances, 
by which the quality of the iron was deteriorated; or of the adaptation of 
the system to blast furnaces when using coal for smelting iron ores. The 
object was chiefly to point out what were believed to be the causes of the 
inferiority of iron in many works, apart from the varying qualities of the 
ores. ‘These were stated to be the introduction and application of the 
hot blast, which had enabled the ironmaster to reduce into cast and 
malleable iron, a very large per centage of cinders, slag, and other im- 
purities, containing large proportions of silicate of iron, sulphur, and phos- 
phorus, all of which tended to destroy the tenacity of the metal, and to 
render it either “red short” or **cold short”—and also, when sufficient 
attention was not devoted, by those who were intrusted with the regula- 
tion and charging of the blast furnaces, to the chemical composition of 
the ironstone, by which the relative proportions of the flux and fuel em- 
ployed in its reduction, should*be regulated; the chemical composition of 
the limestone or the coal not being sufficiently known; these materials 
often varying in quality as much as the ironstone itself;—and the iron 
smelter was unable to tell, with certainty, the quality of iron which his 
furnace would produce;—instances had occurred, where a silicious ore 
had been used for three or four hours successively, and then at once it 
had been replaced by an aluminous and sometimes by a calcareous iron- 
stone, without the change being made in the proportions of limestone, or 
coal, which was evidently required by the different qualities of those ores. 

* From the London Civil Engineer and Architect’s Journal, April, 1853. 
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The following analysis exhibited the different quantities of siliciui ex- 

isting in cast-iron: 
White-Crude. Monkland. Coltness. Egjinton. Dalmellington. 
0-18 1-53 2-69 312 4-42 

The injurious action which an impure fuel had upon the quality of the 
iron, was particularly alluded to; and the necessity of removing the sul- 
phur from the coal or coke, when employed in the blast furnaces, before it 
could be imparted to the cast iron during the process of smelting, was 
strongly enforced. The difference in the quality of iron smelted with 
coal, and by the application of a process which had been recently intro- 
duced by Mr. Crace-Calvert, of Manchester, compared with iron smelted 
in the ordinary way, was exhibited in the following analysis:— 


Proportions of Sulphur. 


Melted in the Cupola Melted with 
Eglinton Pig Iron. with ordinary Coke. improved coke. 
0-336 0-281 0-191 
The following table showed the improved quality of iron after the ap- 
plication of the chloride of sodium in the blast furnace; by which the pro- 
portion of sulphur had been diminished:— 


Monkland Monkland Dalmellington Dalmellington 
without chloride. with chloride. without chloride. with chloride. 


0-390 0-150 0-956 0-218 
And the increased bearing weight of 1-inch bars cast from these irons: 
579° 627° 487° 556° 
576° 655° 456° 525° 
4si° 544° 
470° 562° 
569° 


These improvements were described to have been effected at a ver 
small cost, by the following simple process: If the blast furnace was 
worked entirely with coal, chloride of sodium was added with eac’. 
charge, in proportion to the quality of the ore and flux employed; but a 
better result was produced, if the coal was previously converted into coke, 
and an excess of the chloride was used in its preparation, in order to ac’ 
on the sulphur of the coal, and of the ore, should any be found therein: 
and a greater improvement was manifested in the quality of the iron when 
only coke so prepared was used in the blast furnace. 

The coke, so purified, emitted no sulphurous fumes when taken ou’ 
of the coke oven, nor, when extinguished with water, did it give oif the 
unpleasant odor of sulphuretted hydrogen, nor was there any sulphurous 
acid gas liberated, during the operation of smelting iron in the cupola, 
or in raising steam in the locomotive boiler, by coke so prepared; and 
was stated, that these decided advantages were gained in some cases at 
an additional cost of only one penny per ton of fuel. 

The chemical action of the chloride of sodium was thus described: 
When coal was first subjected to heat in a coke oven, the bisulphuret o! 
iron contained in the coal was decomposed into sulphur, which Jatter was 
distilled or burned, and also into proto-sulphuret of iron, which remained 
in the mass, and was acted upon by the chloride of sodium as it was vo!s- 
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tilized at a red heat; thus chloride of iron and proto-sulphuret of sodium 
were produced. ‘Then a second chemical reaction ensued: the proto- 
chloride of iron was decomposed into a sub-perchloride of iron, and the 
chlorine gas thus liberated reacted on the sulphuret of sodium, giving 
rise to chloride of sodium and to chloride of sulphur, which latter was dis- 
engaged—so that the prepared coke contained Jess sulphur than the ordi- 
nary coke; but admitting even that a small portion remained, it would be 
in the state of sulphuret of sodium, which would not yield any of its sul- 
phur during combustion, but passsed into the cinders of the blast furnace, 
or of the cupola, and into the ashes of the firebox in the locomotive. 
Thus preventing the injurious effects of the sulphur on the fire bars and 
the copper of the firebox, and on the brass tubes of the boiler of the lo- 
comotive, and the sulphur thus fixed did not enter into combination with 
the iron, preventing crystallization during the process of smelting, and 
giving greater tenacity and closeness of texture both to the cast and to 
the malleable iron. 

The second part of the paper gave the results of a series of experiments, 
which had been made by Mr. Fairbairn, upon trial bars one inch square, 
cast from iron melted in the cupola, with coke prepared by the process 
of Mr. Crace-Calvert, and exhibited specimens of the iron so prepared, 
when the closeness of texture and the absence of the ‘honeycomb’ appear- 
ance, prevailing in the iron cast with the ordinary coke, was clearly de- 
monstrated. The mode of experimenting was described, and the results 
were given very elaborately, and it was shown that the average increase 
of strength was from 10 to 20 per cent. 

Taking the mean of the whole experiments, the following conclusions 
were arrived at:— 


Ibs. 
The mean breaking weight ofthe bars per square inch, melted 2 515-5 
with the improved coke, was 
Ditto Ditto with ordinary coke 427-0 
=88'5 


in favour of the castings produced from the improved coke, or in the 
ratio of 5: 4. 

The experiments on the bars smelted with the improved coke indicated 
iron of a high order as to strength, and might be considered equal to the 
strongest cold blast iron; the metal appeared to have run exceedingly 
close, and exhibited a compact granulated structure, with a light gray 
color. 


For the Journal of the Franklin Institute. * 
LU. S. Screw Steamship Princeton. By B. F. Isuerwoop, Chief Engineer 
U.S. Navy. 

In the winter of 1837, Captain John Ericsson applied his peculiar form 
of screw to a small boat called the Vovelty, which was run on the canal 
between Manchester and London, England. The JVovelty is said to have 
attained a speed of from 8 to 9 miles per hour; this was in the very in- 
fancy of serew propulsion, and the performance being witnessed by Capt. 
Robert F. Stockton, U. S. Navy, an energetic officer of talent and fortune, 
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he was so struck with the peculiar adaptitude of the new system of pro- 
pelling for war steamers, that he had a small iron steam v essel built, (called 
by his own name,) fitted with the screw, and sent to the United States, 
On returning thither himself, his representations to the U. States govern- 
ment resulted in an order to construct a screw war steamer of corvette 
size; Ericsson, who had also come to the United States, furnished the 
plans of the entire machinery, and the result was the Princeton. This 
vessel was commenced at the Philadelphia Navy Yard, in July, 1842, and 
was finished and sailed in fifteen months. In 1849 she was surveyed at 
the Charlestown Navy Yard, Massachusetts, and her bull, principally built 
of unseasoned white oak, treenailed, being found too much decayed fo: 
repairs, the machinery was taken out, and the vessel broken up. ll the 
ship and steam logs of the Princeton having lately come into my hands, 
I have carefully prepared from them condensed tables of her performance, 
which, given with the dimensions of hull and machinery, and drawings 
ot screws and boilers, will, I am persuaded, prove a valuable addition to 
our experimental knowledge of the action of the screw. 


Amount of Cruising Performed by the Princeton. 


The Princeton was ready for service, Oct. 16, 1843, and after the experimental trips on 
the coast, she 
Sailed from Norfolk, Va., to Galveston, Texas, on special service, April 27, 1845. 


Arrived at Annapolis, Md., from Texas, . July 3, 1845. 
From Annapolis sailed to Philadelphia, and left latter port for 
Home Squadron, . . ‘ July 25, 1845. 
Arrived at Norfolk from the Home Squadron, . , Dec. 3, 1845. 
Sailed from Norfolk for Boston, . Dec. 13, 1845. 
Arrived at Boston, , 3 Dec. 19, 1845. 
Sailed from Boston for the Home Squadron, , ‘ May 12, 1846. 
Arrived at Philadelphia from the Home Squadron, . April 19, 1847. 
Sailed from Philadelphia for the Mediterranean, . . July 23, 1847. 
Arrived at Boston from the Mediterranean, 7 ‘ July 19, 1849. 
Cost of the Princeton up to the date of first Sailing. 
Engines and shafting, 60,402-46 
Boilers, (first set,) ‘ 15,000-00 
Appurtenances to boilers, ¢ except smoke chimney, ‘ 3,000-00 
Telescopic smoke chimney, with sliding tubes and mac hinery, 1,250-00 
Ericsson screw, with two blades, 6,000°00 
Coal bunkers, > 1,835°75 
Tools, duplicate pieces, engineer’ s stores, &e., , 4,165°70 
Brass bilge pumps, ‘ 848-00 
Hull and all equipments, 119,027°16 
Total, . 211,529-07 


Repairs of the Princeton, (Hull and Machinery.) 


The Princeton was repaired at the following times and costs : 


At New York, February and September, 1544, . B 4,591°55 
At Navy Yards, July and December, 1844, : 4497-51 
At Philadelphia, December, 1844, and January, 1845, ‘ 2: a 15 
At Navy Yards, January and December, 1845, —. 3,515-48 
At Boston, December, 1845, and May, 1846, . Paya 19 
At Pensacola, July and October, 1846, 531935 
At New York, April and May, 1847, 2508-10 
At Philadelphia, April and July, 1847, 39,405°38 

Total repairs, . 99,327°01 


Or 8 1-6 per cent. per annum on the first cost. 
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€ But one alteration was made to the Princeton, and that was the substi- 
tution of the Stevens’ for the Ericsson’s screw, in March, 1845, at a cost 
a of $9000. ‘The cost of breaking up the vessel was $3145°34. These 
#4 items added to the first cost, and to the repairs, makes the total cost of 
the vessel $323,001-77, from which must be deducted the value of the 
engines and shafiing, (used in the new vessel of the same name,) and the 
Z value of the old iron boilers, and Stevens’ bronze screw, and the bronze 
‘: stern bearing, &c., (taken in part payment by contractors for new vessel, ) 

y amounting to about $33,000, leaving the cost of the Princeton to the gov- 
ernment, $290,001-77. Duration of vessel from date of completion, five 
years and nine months. 


U. 8. Screw Steamship Princeton. 


Hvtt. — With one-third the water, provisions, and stores expend- 
ed, the displacement is, ‘ . 
(Corresponding to a mean draft of 
Length of the load line from forward side of rabbet of stem, to 


954 tons. 
16 feet 14 inch. 


aft side of rabbet of post at the above line, ‘ 153 feet 84 inches. 
Depth of hold, 21 6 inches. 
: Depth from mean load line to lower edige of rabbet, 
2 Displacement in cubic feet, exclusive of keel, 32,933 
Disp’t. in proportion to circumscribing parallelopipedon, 
: Displacement in proportion to cylinder, having for base 
; the floating line, 262 
Displacement i in proportion to cylinder, having for base 

the greatest immersed transverse section, 634 


Centre of gravity i etait befvre the middle of the length 


of the load line, 3 feet 114 ins. 
Centre of gravity of displ: scement below the mean load line, 5“ 4h « 
Area of mean load line, . . 3740°8 sq. feet. 
parallelogram, S11 
Centre of gravity of area of mean load line ‘before the middle of 
the length, ‘ . 2 feet 54 inches. 
Aves of greatest immersed transverse section, : 338 sq. feet. 
in proportion to 
Centre of gravity of area of greatest transverse section below 
mean load line, 4 8 feet 14 inch. 
Distance of the greatest immersed transverse section before the 
middle of the length, . 7 * 
Height of meta centre above the centre of displacement, es 
Displacement per inch at the mean load line, : 9°17 tons. 
Launching weight of hull, 418 
Ric.— 
Surface of courses, topsails, topgallant sails, jiband spanker, 11,752 square feet. 
Centre of effort before the centre of displacement, . 3 feet 88 inches. 
= “above the mean load line, 53 4 3 « 
Surface of oot in proportion to area of mean load line, 3°14 to 1:00 
greatest immersed trans- 
verse section, ° 34-92 to 1-00 
Square feet of surface of sail in proportion to tons of ‘displacement, 12°33 to 1-00 
Position of the Centre of Gravity of the Ship. 
In May, 1844, an experiment was made to determine the position of 
; the centre of gravity of the ship, with the coal bunkers full, the boilers 
i tilled, and all the provisions, except 5000 gallons of water, on board, 
i ‘svhich will lower the position below stated.) ‘This experiment was made 


under the direction of Captain Stockton, and the Princefon is the only 
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ship in the Navy in which this point has been determined. At the time 
of the experiment, the ship was at a draft of 18 feet 8 inches aft, and 15 
feet 11 inches forward, in fresh water, and the centre of gravity of the 
mass was 12-9 feet above the rabbet of the keel. Much of the coal being 
stowed above this part, the stability will be increased to a certain extent 
as the coal is expended. 

A peculiarity in the form of the Princeton is, that assuming the axis to 
be in the transverse plane passing through the centre of gravity, the centre 
of the forward part and of the alter part are at equal distances from the 
said plane. ‘This is only found in vessels of peculiar formation. 

The Princeton was built under the absolute superintendence of Capt. 
Stockton. He had a carte blanche to construct the vessel in any manner, 
and with any machinery he thought proper. ‘To him, therefore, is due 
the merit of having produced the best man-of-war steamship that eve: 
tloated; and his merit is not lessened from the fact that the vessel was 
designed by one of the ablest constructors in the country, and the ma- 
chinery by an accomplished engineer; for a naval officer could not be 
expected to possess the technical knowledge required for the performance 
of these functions, but his good judgment and sagacity enabled him to 
combine the attainments of others for the successful accomplishment of 
the end he designed, and the knowledge of the subject required for the 
judicious selection of skilful agents, is only second to the knowledge re- 
quired for the actual execution. 

~lrmament.~—During the time the Princeton was commanded by Com- 
modore Stockton, she carried two 12-inch pivot paixhans, one forward, 
and the other amidships, with twelve 32 pounder carronades, mounted 
in broadside. After Commodore Stockton left her, the armament was 
reduced to one 8-inch pivot paixhan forward, and eight 32 pounder car- 
ronades in broadside. 

Engines.—Two semi-cylindrical, direct acting, condensing engines, 
with rectangular pistons, vibrating through an arc of 90°. ‘The engines 
are attached direct to the screw shaft, which makes one revolution to 
each double stroke of engine pistons. Each semi-cylinder is equivalent 
to an ordinary cylinder with a diameter of 574 inches; stroke of piston, 
3 feet; space displacement of both pistons per stroke, 108-19 cubic feet. 
The engines have a fixed slide cut-off valve, worked by an independent 
eccentric, and cutting off at one-third the stroke of piston from the com- 
mencement. ‘The steam valve is the common three-ported slide. 

Area of steam port, . ‘ 108 square inches 
“ exhaust port, 162 
Steam space between cut-off and steam valves, one end of both 
cylinders, 3 cubic feet. 
a “ steam valves and pistons, one end of both 
cylinders, 10°36 
Weight of engines, exclusive of screw propeller, but inclusive 
of shafling, 86°34 tons. 


Coal Bunkers.—-The coal bunkers are of iron, and weigh 6} tons. 


Screws. 
Ericsson Serew.—The Princeton was originally fitted with the Ericsson 
screw, as shown in fig. 1. This screw was placed in the stern of the 
vessel, between the stern post and rudder post, and was composed o! 2 
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bronze hub, arms, and drum, cast in one piece; on the drum were rivet- 
ed 6 cast bronze arms. ‘The screw was secured to the shaft (which was 
made tapering) by 6 long steel feathers, let half into the hub and half into 


" the shaft, and by a strong steel key through hub and shaft, to back against. 
Fig. 1 


14 FEET) 


The thickness of the blades at the drum was only 1} inch. The propor- 
tions of the screw were those generally employed by Ericsson, viz: six 
arms inside and six blades outside the drum; the drum being placed at 
nearly half the distance from periphery of hub to periphery of screw. 
The arms and drum vere of uniform length, measured on the axis of the 
© @ screw, and the arms were equal in the aggregate to 413, the pitch. The 
: blades overhang the drum, from which they curve out; they are equal in 
5 the aggregate to ,7,-ths the pitch. ‘The pitch is uniform for the entire 
. screw surface, and is equal to 2} times the diameter of the screw. The 
following are the dimensions: 


Diameter of hub, ‘ ‘ , 1 foot 6 inches. 
screw, . 14 
Number of arins, 6. 
blades, . 6. 
Length of the arms and drum in doe tion of axis, 2 feet. 
“ screw at 5 feet 6 inches radius in direction of axis, 4 “ linch. 
Pitch of the screw, 35 « 
Angle of the blade at periphery from a line at right angles to axis, 38° 31’. 
Helicoidal area of the 6 arms, : 43-836 eq. ft. 
6 blades, 120-586 


Total helicoidal area of the screw, 163-422 sq. feet. 
Projected area of 6 arms ona plane at right angles to 
axis, 16-634 


6 blades “ 68:384 


Total projected area of screw ona plane at rightanglestoaxis, 85018 “ 
Mean fraction of pitch used, . ° 559 
Weight of the screw, . : 12,000 pounds. 
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Stevens’ Screw—Commodore Stockton becoming dissatisfied with the 
performance of the Ericsson screw, had it taken off at the Norfolk Navy 
Yard in March, 1845, and a screw (fig. 2.) designed by Stevens, of 
Hoboken, with the following dimensions, substituted for it. ‘This screw 


Fig. 2. 


was also of bronze, and of uniform pitch for the entire screw surface: 
thickness of blades at hub 4 inches. Each blade and the one-sixth part 
of the hub were cast in one piece, and the whole riveted together. ‘This 
screw was secured on the shaft in the same manner as Ericsson’s. 


Diameter of hub, . 1 fuot 10 inches. 

Number of blades, oe ‘ 6. 
Length of screw on hub in direction of axis, ; 3 feet 14 “ 

“at 3 feet radius in direction of axis, 

“ at4ft.9in. “ “ 4 “3 

at periphery 4 “3 
Pitch of the screw, ° 32-44 feet. 
Angle of blades at periphery from a line at right angles to axis, 35° 56’. 
Helicoidal area of the 6 blades, ji ‘ 176°713 sq. feet. 
Projected area of the 6 blades en a plane at si * 210617 “ 
Mean fraction of pitch used, “724. 
Weight of the screw, . : 15,970 pounds. 


Experiment to test the relative efficiency of the Ericsson and Stevens Screws. 

Ericsson Screw.—In order to compare the me values of the two 
screws, their performances were accurately ascertained in smooth water, 
by running the vessel forward and back over the same distance, making 
six runs in all with each screw, at a measured statute mile of 5280 feet, 
at Norfolk, Va. ‘The Ericsson screw was experimented with on the 4th 
of March, 1845; the draft of the vessel being 15 feet 7 inches forward, 
and 18 feet 8 inches aft, or a mean draft of 17 feet 1} inch. ‘The course 
run was N. W. § W. and S.E.} E. The water was perfectly smooth, 
and there was a light breeze from the eastward; topgallant and royal 
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yards crossed. The times given were taken on deck by a stop watch. 
The revolutions of the screw were counted in the engine room. ‘The mile 
was run three times in each direction. 


COURSE, N. W. 4 W. 


~ 
~ 
= 


Sa is ol? SB is [SEB 
- Cle a | tone 2% oleae _— & 
sa si&s eis sae Sos 
” | 1 ~ 
6’ 0 | 38 {| 3 1:7 152 
18 | 3 | | 175 6] 18 4 1:7 | 158 
5 42 4 17 | 171 5 7 18 4 4 


Total time of running 6 miles, 32 minutes and 52 seconds. 
Total number of revolutions of the screw made in running 6 miles, 985 


Speed of the vessel per hour in statute miles of 5280 feet, 10°95335 
Revolutions of the screw per minute, . 29-9695 

Slip of the screw in per centums of its speed, . : 8107 

Mean effective pressure per square inch of pistons, ‘ 17-7 pounds, 
Horses power developed by the engines, 500-893 


Stevens’ Screw.—The Ericsson screw having been removed and the 
Stevens’ substituted, a trial was made with it March 22d, 1845, between 
the same points as with the Ericsson. ‘The draft of the vessel, condition 
of rigging, &c., were the same as before; but the water was not quite as 
smooth, and there was a topgallant breeze from the westward. In this 
experiment the mile was not run three times in each direction, on account 
of vessels getting in the way; it was run twice against and four times with 
the wind. In calculating the results, however, I have corrected for this 
by averaging the mean of the two runs against the wind, with the mean 
of the four runs with the wind, and taking this average as the true per- 
formance uninfluenced by wind or current. After the trial, the Stevens’ 
screw was permanently retained in the vessel. 
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Average time of running one mile, ‘ ‘ 5 seconds, 
Average number of rev’s. of the screw made in running 1 mile, 178-388 
Speed of the vessel per hour in statute miles of 5280 feet, , 12 
Revolutions of the screw per minute, 35-6776 
Slip of the screw in per centums of its speed, —. 8-760 
Mean effective pressure per square inch of pistons, . | 18 pounds. 
Horses power developed by the engines, ‘ 606-402 


Comparison of the Results —Taking the horses power developed by 
the engines as the expression for the powers, and the cubes of the speeds 
as the measure of their useful effects, we shall obtain the following re- 


sults, viz: 


Powers. Speeds. 
Ericsson Screw, 500-893 or 1-00000 10-953353 or 1-00000 
Stevens’ Screw, 606-502 or L-21064 12-000003 or 131473 
131478 
== 1-086 
121064 


That is to say, the Stevens screw was more economically efficient 
than the Ericsson in the proportion of 1-086 to 1-000. Now as the loss 
of useful effect by slip was in a slight degree greater with the Stevens 
than with the Enesson screw, the economical superiority of the former 
must have arisen from its less friction on the water, owing to its greatly 
Jess surface, if the surface of the drum be included. [have been informed 
by the engineers on these occasions, that during the experiment with the 
Ericsson screw, one corner of one of the blades was considerably bent over 
by having previously struck some floating body; likewise, that the boilers 
foamed considerably, the consequences of which would be a lower cylin- 
der pressure proportionally to the boiler pressure, and a greater load oi 
injection water thrown upon the air pumps to maintain the same back 
pressure in the condensers, while the back pressure in the cylinder would 
be higher proportionally to the condenser back pressure. !n the ecalcu- 
lation of the powers developed by the engines in the experiments with 
the two screws, the same difference is taken between the boiler and cylin- 
der pressures and between the condenser and cylinder back pressures. 
But even if a slight correction be made in favor of the Ericsson screw 
from these causes, there yet remains a decided difference in favor of the 
Stevens screw. 

It will be observed that in the table of the performance with the Erics- 
son screw, the slip is much greater than in the tables of the performance 
with the Stevens screw; but in the former case the steaming was done 
on the northern United States coast in the winter months, and consequent- 
ly in much heavier weather than in the latter case, where the steaming 
was principally done in the Mediterranean sea and Gulf of Mexico during 
the summer months, and very fine weather. In ordinary sea going weather 
the performance of the Stevens screw must have been somewhat superior, 
as its less pitch and greater diameter with greater length in axis, must 
have given less slip, and the omission of the drum less friction, as the 
area of its two sides was considerable, besides the resistance of its cutting 
edge. Lam also of opinion that when in operation, the pitch of the Erics- 
son screw became really greater than it was when at rest, from the spring- 
ing or yielding back of the front edge of the thin overhanging blade, 
which would have made the real slip greater than given in the tables. 
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The blades of the Stevens screw were heavier and stiffer, and their front 
edges better supported from the hub. The data of the foregoing experi- 
ment is taken from the official report, and is the only correct one I have 


seen. 
(To be continued.) 


For the Journal of the Franklin Institute. 


Examination of Fusel Oil from Indian Corn and Rye. By Cuartes M. 
Ph. D., M. D. 


The researches of Guckelberger, Bopp, Keller, and others who obtain- 
ed, by the fermentation and oxidation of nitrogenized substances, such 
as gluten, casein, &c., the successive members of the series of acids, C ,, 
H,, O,, rendered it probable that such a succession might be detected in 
fusel oil, by employing Liebig’s method of isolating these acids, a method 
which enables small quantities of one of the group to be separated from 
larger quantities of the other members. It was also interesting to make 
an examination of fusel oil obtained from the fermentation of Indian corn. 

With respect to the history of fusel oil: as is well known, Dumas ob- 
tained it first from the fermentation of potatoes; Balard showed that with 
this, the oil obtained from the fermentation of grapes was in its principal 
constituent (amylic alcohol) identical; and Medlock and Rowney showed 
the same to be the case with the fusel oil of the English and Scotch grain 
distilleries. 

With regard to the acids present in fusel oil, Mulder detected cenanthic, 
Kolbe, margaric, and Rowney, capric acid. Medlock, who examined a 
grain fusel oil for an alcohol of one of the fatty acids, obtained nothing 
but aleohol, water, and amylic alcohol. Kent (Am. Journ. Pharm., 851, 
p. 354,) examined a specimen of fusel oil which contained acetic and 
valerianic acids, besides an ether, the acid of which was not isolated. 

Wurtz (Comptes Rendus, xxxv, 310,) has recently isolated from potato 
fusel oil, butylic alcohol, boiling-at 112° Cent. 

In the subject of the present memoir, besides water and alcohol, for- 
mic (?},* acetic, caproic(?), cenanthic(?), and caprylic acids were 
detected, together with a small quantity of oil of turpentine, which pro- 
bably proceeded from the barrel in which the substance was put, in the 
distillery, the proprietors of which were manufacturers of burning fluid. 

The oil was obtained from the rectification of spirits made partly from 


rye, and partly from maize. It was neutral to test paper, of limpid, color- 


less appearance like alcohol, and of strong fusel smell. The volume was 
not much diminished by agitation with water; but the water when dis- 
tilled gave aleohol. When distilled with a platinum wire, the thermo- 
meter rose gradually from 92° Centigrade to 226°, at which temperature 
there remained a small portion of dark colored oil. At first water and oil 
came over, and then oil alone. A considerable portion had passed over 
before the thermometer indicated the boiling point of amylic alcohol; but 
by successive rectifications, removing the water, the great bulk of the 
liquid had the boiling point of 132°. 


* The acids marked thus (2) were not obtained in sufficient quantity to obtain more 
than probably true analytical results. 
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The following are the proportions of distillate for such a first distil]a- 
tion: — 


Boiling Point. Fluid Ounces. 
92°— 99° (2 layers) 44 
99 —109 (2 layers) 44 

109 —121 3} 
121 —130 4h 
130 —134 16 

134 —136 4} 
136 —137 44 
137 —147 13 
147 —168 2 

168 —200 (yellowish) 4 
200 —226 (yellowish) 4 


There remained in the retort about }-0z. of a reddish brown liquid. 
When an alcoholic solution of caustic potassa was added to the members 
of this series, a bright yellow color was developed, which was deeper the 
higher the boiling point. After standing for some time, the liquids were 
shaken with water which was separated. ‘They were then distilled, and 


* the residue, which was dark and strongly alkaline, was washed several 


times with water; other portions of the fusel oil were distilled from aqueous 
and alcoholic solutions of potassa, and the alkaline liquids containing the 
fatty acids were united. 

Examination of the Potassa Solution for Fatty Acids.—The potassa so- 
lutions obtained by uniting the alcoholic and aqueous solutions of potassa, 
were evaporated to dryness after several additions of water to expel the 
alcohol. They were then dissolved in water and decomposed in a retort, 
by dilute sulphuric acid, and distilled (with the addition of water) until 
it was supposed the fatty acids had passed over. ‘The thumping of the 
retort, as the sulphate of potassa separated on concentration, was avoided 
partly by removing the crystals, and partly by using a ring gas burner 
made from a tube, and by which means the upper portion of the retort 
could be heated, while the bottom was kept in sand. A small portion of 
dark matter was left with the crystals and residue in the retort. ‘This 
was tested for fatty acids (after neutralizing the free acid and separating 
the sulphate of potassa by alcohol,) by nitrate of silver; a very small quan- 
tity of whitish brown precipitate was obtained, which did not crystallize 
from boiling water. 

The distillate containing the volatile fatty acids, consisted of an acid 
aqueous fluid, upon which floated drops of dark colored acid oil, of a 

eculiar rancid smell. A small portion of the aqueous fluid was neutral- 
ized by carbonate of soda, was added to the rest and distilled; nitrate of 
silver added to the solution of the residue in the retort caused a white preci- 
pitate, which immediately blackened on heating the test tube, indicating 
the presence of formic acid. ‘The whole of the distillate was neutralized 
by carbonate of soda, and evaporated in vacuo; it crystallized in needles 
like acetate of soda. As the quantity was too small for an analysis, it 
was heated with sulphuric acid and alcohol in a test tube; the smell of 
acetic ether was distinct. 

The fatty acids arising from decomposing the different potassa solu- 
tions were together in such small quantities (although a gallon and a half 
of fusel oil was employed,) that they were united. About -th was neu- 
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tralized by NaOCO,, added to the whole, and distilled. Another por- 
tion of the distillate resulting from this experiment, was treated in the same 
manner, and finally the whole. The soda salts thus resulting, I call 1, 
2, and 3; they were not in large quantity. A drop of the solution of each 
evaporated upon a glass plate, was examined with the microscope. 

No. 1 appeared in fibrous crystals converging towards the centre of 
the drop. 

No. 2 appeared to consist of two different kinds of crystals, especially as 
seen by polarized light; one kind in one position of the plane of blue 
plumose crysta!s; and the other of white stellated prisms. 

— evaporated at ordinary temperature, appeared in feathery stellated 
crystals. 

Xn neutralizing the remainder of the liquid to prepare the salt, No. 3, 
as the fluid was approaching saturation, a peculiar motion was observed 
in the oil globules floating on the surface of the liquid; they were spas- 
modically agitated and repelled each other, moving quickly from side to 
side, very much as some animalcule appear in the field of the microscope. 
It was not a rotation, or movement like that of camphor, or the butyrate 
of baryta on water, though doubtless proceeding from the same cause. 

Fatty Acids in Nos. 1, 2, and 3.—The soda salt, No. 1, the residue in 
the retort after the first neutralization by carbonate of soda, was dissolved 
in water and nitrate of silver added, the precipitate was very slight; the 
solution concentrated in the water bath darkened very much. The resi- 
due after evaporation, yielded to boiling water, a small quantity of pre- 
cipitate, insufficient for analysis, which separated on cooling. After 
evaporation once more in vacuo, over sulphuric acid, the residue evolv- 
ed a strong smell of acetic acid when treated with sulphuric, and gave 
with sulphuric acid and alcohol, acetic ether. 

The soda salt, No. 2, dried up over sulphuric acid in vacuo, to a gum- 
my mass. On the addition of nitrate of silver to the solution, an abun- 
dant white precipitate fell, which was separated and redissolved in boiling 
water, from which the greater part was deposited on cooling. The re- 
mainder yielded but little to boiling water. I obtained enough of this 
recipitate to make two atomic weight determinations. It burned quiet- 
y and left a spongy mass of metallic silver, which left no residue on 
treatment with nitric acid. 0-°11775 grammes of the salt gave 0-051 silver; 
and 0-128 gave 0-0555 silver, corresponding to a per centage of silver 
43°26 and 43:35. Caprylate of silver requires by calculation 43-028, I 
had not sufficient of this salt for an organic analysis. 

Soda salt, No. 3, which was slightly alkaline, was neutralized by nitric 
acid. The precipitate by nitrate of silver darkened slightly on boiling 
with water, with deposition of a small quantity of dark metallic silver on 
the capsule. A white curdy precipitate separated from the filtrate before 
cool, and on cooling, a further quantity of a slightly grayish precipitate. 
This latter precipitate which dried at 100° C., weighed 0°0335, gave on 
ignition, 0-016 Ag., or a per centage of 47:74. The silver salt of enanthic 
acid contains 47°161 per cent. of silver. 

The white precipitate which deposited before cooling, was dried at 100°, 
and was very electric; it gave the following analytical results: 0°12 gram- 
mes yielded 0-052 metallic silver, or 43°33 per cent., which agrees with 
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caprylate of silver. I performed the organic analysis by combustion with 
oxide of copper. The results do not accord so weil for caprylate of silver, 
the quantity at my disposal being almost too small for an accurate analysis 
of this salt; 0-1875 grammes gave CO, = 0°25575, and HO=0°1115, 
or a per centage as follows :— 

By Calculation. 


Cig 96 38-20 37-20 
Hy 5 15 6-00 6-60 
32 12-77 12-87 
Ag. 108 43-03 43-33 

251 100-00 100-00 


The filtrate from the first of these precipitations gave on evaporation in 
the water bath a residue, which yielded to a little boiling water a grayish 
salt, which precipitated on cooling. 0°027 of this gave 0-013 or 48:14 
per cent. of silver. This would correspond to caproate of silver, which 
contains 48:43 Ag. ‘The residue of oil of a portion of the fusel oil from 
which the above mentioned acids were separated, was treated with an 
additional portion of potassa, and the fatty salts separated from these aque- 
ous solutions by chloride of sodium, and decomposed in a retort by sul- 
phuric acid. ‘The acids were boiled with baryta water, and filtered hot; 
a dark resinous substance was left on the filter. On cooling, a white flaky 
precipitate fell; carbonic acid passed through the filtrate from this pre- 
cipitate, yielded a carbonate of baryta, from which scarcely anything 
could be obtained either by boiling water,* or by exhausting, when dry, 
with absolute alcohol. 

The baryta salts of the fatty acids were in such small quantity that a 
separation and purification by crystallization was out of the question. ‘They 
appear to consist of caprate and caprylate of baryta. This solution was 
evaporated in the water bath, removing the salt as soon as enough had 
separated to perform an atomic weight determination. ‘The following is 
the result, premising that— 


(Enanthylic acid requires BaO per cent., = 38-44 
Cc aprylic “ 36-20 
Capric 31-94 


The first salt that separated was in white imperfectly crystalline scales; 
0°131 gave 00555 BaOCO,,, corresponding to 32-9 per cent. of baryta. In 
these crystallizations the salt separated, as a film on the surface of the 
liquid. The next salt, 0°53 gave BaOCO, = 0°252 or BaO p. c. = 26°92. 
The last crystallization gave 0-194 grammes of a salt which yielded 0-091 
carbonate baryta, or 36°43 per cent. of baryta. 

Examination of the Alcohols of Fusel Oil—The portion of fusel oil 
from which the fatty acids had been separated, was washed with water, 
and submitted to a fractional distillation. At first oil came over together 
with an under layer of water, which was removed, and the different pro- 
ducts of distillation dehydrated with carbonate of potassa, and with fused 
chloride of calcium. A considerable portion of chloride of calcium was 


taken in solution by that portion passing over between 87° and 100°, 


* The boiling water gave, on cooling, 0-445 white precipitate, which contained 34-06 
p- c. BaO. 
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and which crystallized out on cooling, and after standing, in prisms or 
lengthened tables, similar to the compound of chloride of calcium and water. 
As these crystals had a peculiar smell from which they could not be freed 
by pressure between blotting paper, or by exposure to the air, and as 
they seemed less deliquescent than the ordinary crystallized salt with water, 
they were fused to determine the amount of volatile matter, in order to 
ascertain whether perhaps they were not a compound of amylic alcohol 
and chloride of calcium. ‘The loss was 49°78 per cent., which corres- 
ponds to the chloride crystallized with six equivalents of water, or 49°28 
per cent. 

After having dehydrated the portions collected between 81°—110°; 
110°—182°; and 132°—136°, which last contained the great bulk of the 
oil, they were submitted to four rectifications, in which the following 
stadia were observed: 

81°—84°—90°—100°—1 10°—1 20°—129°—132°—136° Cent. 

The residue above 136° was not sufficient to cover the thermometer. 
In the second rectification, 81°—S84° was collected at 81°—82°—84°. 

During the fourth rectification, the thermometer still continued to rise 
from 81°—136°; but nearly the whole of the oil was collected at 132°— 
136°, and the thermometer was longer stationary between 81°—84° than 
at any intermediate stadium. ‘They all, where not masked by the odor of 
the fusel oil, (as in the case of the higher ones,) smelled strongly of tur- 
pentine. ‘The distillate between 81°—84° was rectified, and what passed 
over at 81° collected. Its density at 19° was 0°8194; and it presented 
the characteristic of alcohol contaminated with some foreign substance. 
After having stood for a day over freshly ignited charcoal, water was 
added, in which it nearly all dissolved, giving a milky fluid, from which 
a little oil separated. Water was now shaken with the several distillates 
up to 81°—119° inclusive. The quantity of distillate was very much 
reduced by the water, and the resulting oil smelled strongly of turpentine. 
These oils, separated from the aqueous solution, stood over night upon 
charcoal, and were kept boiling for some time over fused chloride 
of calcium, so that the vapors flowed back into the flask; they were then 
distilled, in a wax bath, from the salt. The quantity of oil thus obtained 
was quite small. The chloride of calcium when dissolved in water, set 
free a small quantity of oil of turpentine which was mechanically mixed 
with it. 

Since the portion of oils passing at 120°—129° was the greatest in 
quantity after those already mentioned, I was desirous of forming the 
double sulphate, in order to ascertain by that means the presence of an- 
other alcohol besides amylic. I had three-fourths of a fluid ounce at my 
disposal, to which was added gradually an equal weight of oil of vitriol. 
Afier having stood for a few hours, there were two layers on the addition 
of water; the upper one a yellowish green oil, which diminished on the 
addition of more water. What remained undissolved, was in too small 
quantity for further examination; when rectified over carbonate of potassa, 
it began to boil at 115°, the boiling point at once rising. When suffered 
to evaporate upon the hand, it gave the smell of amylic alcohol and tur- 
pentine. ‘The double sulphuric acid thus formed was neutralized by 
pure carbonate of baryta, and the baryta double salt, after evaporation to 
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dryness in a water bath, was redissolved, filtered, and evaporated to crys- 
tallization. On cooling, crystals were obtained, which, under the micro- 
scope, and especially by polarized light, appeared as thin rhombic plates 
very much broken. I could not detect two different kinds of crystals. 
When dried for fifty hours in vacuo over sulphuric acid, these crystals 
presented the appearance of pearly scales, fatty to the touch. ‘The mo- 
ther waters gave a similar salt, and the mother water from these gave a 
small quantity of cauliflower-like crystals of the same appearance under 
the microscope; after having been dried in vacuo, their crystals blackened, 
and were decomposed when heated to 100° C. 

The following is the amount of sulphate of baryta they contain, deter- 
mined by incineration. ‘They were difficult to burn, and after ignition 
they were moistened with a drop of sulphuric acid, and ignited a second 
time :— 

0°6105 gave BaOSO3 = 0°30325 = 49-67 per cent. 
058525 “ BaOSO3; = 02895 = 4947 

Anhydrous sulpho-amylate of baryta contains 49°49 per cent. of sul- 
phate of baryta. 

‘Towards the close of this investigation, I met with Wurtz’s paper on 
the occurrence of butylic alcohol in a fusel oil examined by him. I was 
therefore desirous of looking for this body in the fusel oi] under examina- 
tion. The oils left by adding water to the product, 81°—119°, after hav- 
ing been treated as described above, were in small quantity, and contained 
fusel oil, and oil of turpentine, besides a little water. ‘They began to 
boil at a 105°, and were separated in two portions; those passing be- 
tween 106°—110°, and those above 110°. These two portions were 
treated with sulphuric acid, and the baryta salts formed. Of these, only 
the liquid passing at 106°—110°, yielded enough for analysis, which 
was rendered uncertain by having unfortunately used for neutralization 
native carbonate of baryta which contained lime, and which was only dis- 
covered on examining the salts under the microscope, when the crystals 
of sulphate of lime were detected. ‘The solutions were then evaporated 
to dryness, and exhausted with aleohol. ‘The salts proceeding from the 
distillate above 110° yielded a small quantity of confusedly crystallized 
granules, not sufficient in quantity for analysis. ‘The remaining portion 

ave a Salt appearing in lance-shaped crystals under the microscope. 
he following is the analysis of the salt :— 

Ist Crystallization.—0-184 gave 007875 BaOSO, = 43-21 per cent. 

ad ¢ The mether waters yielded on concentration, 0°14675 of a salt 
which contained 006875 BaOSG, = 47-02 per cent. 

Both of these sulphates of baryta contained a small portion of sulphate 
of lime. The following is the quantity of fixed sulphate in three of the 
vinic acids: 


Sulpho-vinate, ; Barjta. § Sulphate. 60-23 
§ Lime § 36°36 

ulpho-amylate, 2 Baryta. § Sulphate. 249-49 
; Lime ? § 39°31 
Sulpho-butylate, Baryta. § Sulphate. 25262 


It appears most probable that the salts analyzed were sulpho-amylate of 
baryta with a little lime, and possibly mingled with sulpho-vinates. | 
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have not therefore been able to detect Wurtz’s alcohol in the specimen of 
fusel oil for maize and rye. Ditlerent specimens of fusel oil appear to vary 
in the nature and quantity of their constituents. ‘The specimen just ex- 
amined contains but a very small quantity of the fatty acids. 


Specification of a Patent granted to ALrrep Vincent Newton, of Middle- 
sex, for Improvements in the Manufacture of Lenses,—being a Com- 
munication.—Sealed 17th of April, enrolled October, 1852.* 


The patentee commences his specification with the following explana- 
tory remarks:—‘*The dioptric lens, heretofore and at the present time in 
use for sea-lights and for other lights requiring great intensity, being con- 
structed of single zones or rings, made up of segments according to the 
diameter of the required lens, has induced a belief that glass could not be 
prepared without incurring the expense of grinding and polishing the 
curved surface; and that economy dictated a method of manufacture em- 
bracing a centre and zones or segments. The necessity daily shown for 
the more general application of a dioptric lens to the purpose of a sea-light, 
including, under that name, either revolving or stationary coast-light, bay- 
light, bar-light, ship signal-light, deck and between deck-light, port-light, 
and all other lights for ships, tide-light, floating-light, and coast, harbor, 
and river-light generally; and also of a land-light—including, under that 
name, railway locomotive-light, carriage-light, ferry-light, and as applied 
to architectural puposes, and, in fact, to any purpose where an intensity 
of light is required—iaduced the inventor to examine the method of con- 
struction of the ‘built-up lens,”’ with a view, at least, to reduce the ex- 
pense without diminishing the strength of the light. Commencing with 
the suggestions of Buifon, that a spherical body, from its thickness, ab- 
sorbs light in proportion to its density, and that a sectional figure, of any 
required shape and thickness, could be cast of vitrified material or glass, 
and ground in steps or concentric zones to produce a lens (as executed 
with partial success by the Abbe Rochon), the present inventcr consi- 
dered that, from the expense incidental to the accuracy required in 
grinding and polishing the steps or zones, the lens of Buffon was beyond 
the reach of the million. ‘The experiments of the Abbé Rochon, how- 
ever, were useful in preparing the way for the manufacture of the dioptric 
lens in separate pieces, which was subsequently accomplished by the in- 
genious Fresnel, alter the suggestions of Condorcet, producing the lens 
known as the ‘‘annular band lens,” at the present time in use in several 
lighthouses, and in which the spherical aberrations are nearly corrected, 
by making the foci of each zone to coincide. Although of great utility, 
the enormous expense of making the annular band lens of Fresnel, (in 
which not only each separate piece must have its surfaces formed with 
great accuracy, but all the several pieces must be fitted to each other, so 
that, when put together, they shall constitute a perfect whole,) has limit- 
ed the use of this otherwise valuable and desirable invention to a very 
few localities. 

The object of this invention is to produce a dioptric lens, which shall 
present all the practical advantages of the annular band lens of Fresnel, 

* From the London Journal of Arts and Sciences, January, 1853. 
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and at so cheap a rate as to admit of its being applied to all purposes re- 
quiring intensity of light. And, to this end, the invention consists in a 
new manufacture of dioptric lenses, made in one or several pieces, 
roulded and pressed to the form required for the surfaces; and, when made 
in several pieces, the required fit of the several parts being produced by 
giving the reversed required form to the metal moulds in which the molten 
glass is to be put, and into and by which it is to be pressed. 
Fig. 1, represents, in verti- 
Fig.t. cal section, the apparatus em- 
ployed for making a lens. a, is 
a circular mould, to receive the 
— melted glass; b, is a follower, 
which rests on the mould; and 
c, is a plunger, that fits in the 
follower 6, and is intended to 
spread the melted glass uni- 
formly into the mould a, by 


VA 
La 


| pressure. This construction of 
S$ mould, plunger, and follower, 
‘ and the mode of using them, are 
well known to glass manutfac- 
| turers. ‘The mould may be 
SY made of any figure required; 


and the follower and plunger 
will be made to correspond with 
the mould. ‘The mould a, in- 
stead of having the concentric central lens and rings, may present a plain 
surface; and the plunger c, may have on it the rings and figures shown in 
the mould a. ‘The shape of the mould may be changed to any figure, 
whether convex or concave with the central zones or rings. ‘The mould, 
instead of being made in one piece, may be made, sectionally, of as many 
separate rings or zones as there are designed to be rings or zones in the 
lens, or otherwise sectionally divided, according to convenience,—a 
suitable allowance in the diameter of each being made for the increased 
aggregate diameter, by reason of the parts being distinct; and, in such 
cases, the moulds for the separate rings and zones being laid together, 
and secured in their proper order, will form the entire mould; while the 
interstices, left between the separate pieces, will answer the same purpose 
as the holes at the angles of the zones, subsequently described, viz: to 
suffer the air to escape when the pressure is applied. If it should be de- 
sired (as it may be in the case of very large lights) to cast the lens itsell 
in sections, the several sections may be moulded and pressed as described 
above, and then the whole cemented together in the usual way. 

Fig. 2, shows, in perspective, a six-sided lantern; and fig. 3, is a trans- 
verse section of the same in the line 1, 2, of fig. 1. Each side of the 
lantern contains a lens, having a convex centre and several sections 0! 
zones or rings. ‘This lens may be made in three pieces, d, e, /, which 
will require three separate moulds; or the whole may be cast together i 
one mould. Any required number of lenses may be combined together, 
afier the manner shown at figs. 2 and 3. The cap g, of the lantern may 
vary in shape, and may be made of any suitable metal. 
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Fig. 4, is a vertical section of a hanging or hand-lantern, formed by 
fitting a stand, lamp, top, and ring, to a dioptric cylinder h, containing 
several zones or rings, of regular and irregular widths, which can be 
varied at pleasure, and may be manufactured of any length or circum- 
ference. If required, each lens may be made with one or many zones or 
concentric rings, according to the diameter,—the lens or segment of a Jens 
being produced, as shown and described, by pressure in a mould, with 
or without ‘fire polishing.’’ ‘To promote focal intensity, and to prevent 
the absorption of light, it will be obvious that each lens should be manu- 
factured as thin as the size and number of concavities and convexities ill 
permit. It is not essential to lay down any rule for thickness, or for the 
size, as the intensity will be decreased by density; and therefore the thick- 
ness will be governed by the extent of surface required. 

In the making of dioptric lenses, sharpness at the angles of the zones 
is of the utmost importance; and, to effect this object, it may be found 
necessary to form, in the angles of the mould, apertures (so small as to be 
nearly invisible to the naked eye) for the escape of air from the cavities 
of the mould; otherwise atmospheric air may be confined in such cavities: 
and, when pressure is applied, the air thus confined will prevent the glass 
from entering and assuming the required form of the sharp angles of the 
mould. When that part of the mould which forms the curved surfaces 
of the zones is made in sections, sufficient space can be left between the 
different zones for the escape of the air. 

The patentee claims the manufacture of dioptric lenses of glass, in one 
or more pieces, by pressure in metallic moulds, substantially as specified. 


On Soaps, und their Employment in Manufactures. By Professor F. C. 
Ca.vert.* 


It may perhaps be desirable that, before I enter into the technical de- 
tails contained in this paper, I should give a short outline of the manu- 
facture of soaps, and of their chemical composition. ‘The manufacture 
of soaps may be ranged under two great heads, the one relating to soft 
soaps, and the other to hard soaps. Both soaps contain fatty matter; but 
in the former case it is combined chiefly with potash, in the latter with 
soda. There is also another important difference between these two 
classes of soap, for soft soaps contain all the substances which com- 
posed the fatty matter employed in their preparation, whilst in the soda 
soaps one of these substances is removed, namely, the oxide of glyceryle, 
or glycerine. ‘Thus, in the manufacture of soft soaps, either the fatty 
matters mixed with a large proportion of fish-oil, or the fish-oil itself, are 
boiled with caustic ley; and when saponification is effected, and the whole 
sufficiently concentrated, it is allowed to cool; while in the case of hard 
soaps, the caustic leys employed contain a sufficient amount of water to 
dissolve the glycerine as it is removed from the fatty matters by the ac- 
tion of the alkali contained in the caustic ley. From these facts it may 
be seen that the chemical change which takes place consists in the sub- 
stitution of oxide of potassium or sodium for the oxide of glyceryle exist- 

*From the Londen Chemical Gazette, No. 250. 
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ing in the fatty matters in the state of a margarate, stearate, or oleate, 
and therefore in the formation of a margarate, stearate, or oleate of pot- 
ash or soda, soluble in water. It is easy to understand that a great variety 
of soaps must be manufactured to suit the various purposes to which soaps 
are applied in domestic and manufacturing concerns; and so we find that 
different qualities of soap are manufactured for boiling silks, clearing 
wool, or for clearing madder goods, and giving to the different colors 
obtained from this root a greater brilliancy and fixity. Strange to say, 
We are quite ignorant of the real composition which each of these soaps 
should present to produce the maximum of effect, and we are even unac- 
quainted with the composition of those now employed. I have therefore 
thought that it might be interesting ifI were to offer a statement of the results 
I have obtained in connexion with this point. To arrive at a medium, 
showing the real difference which exists between soaps employed for the 
above purposes, I have been obliged to make a great number of analy- 
ses. ‘This will be easily understood if we reflect that the quality of the 
soaps used by different parties, in a given trade, is so little examined, that 
even the soap used by a single firm varies as much as 25 per cent. in 
quality. The following general results I have however arrived at in cal- 
culating the composition of these soaps as containing 30 per cent. of 
water:— 


Composition of Soaps per 1000 parts. 


Calico printers’ Silk dyers’ Wool scourers’ 
soap. soap. soap. 
Fatty matters, 640 619 614 
Soda, . e 60 81 86 
Water, . ‘ P a 300 300 300 


From these results we find that the soaps employed vary in the quantity 
of alkali according to the nature of their application; thus in 1000 parts 
of soap, there are 21 parts more alkali in the one used for boiling silk, 
and 26 parts more alkali in that employed for clearing wools, than there 
are in the soap best suited for clearing madder purples. ‘These facts 
show us at once how important it is to inquire into the real composition 
of a soap before employing it for a given purpose. If, on the one hand, 
a calico printer were to use a soap which had the composition of the one 
used by the wool scourer, he would cause the shade of his madder pur- 
ples to fade; and if, on the other hand, the wool scourer were to employ 
the neutral soap of the calico printer, he would have but imperfect results, 
owing to this circumstance, that in the latter case an excess of alkali is 
essential, not that the alkali may combine with the fatty matters of the 
wool, but that it may form an emulsion with the stearine and elaine dis- 
covered by M. Chevreul, and thus liberate the dirt which they fix on the 
wool. There is another point which deserves the serious attention of calico 
printers, and that is, the influence which soaps of different compositions 
must have on the different shades obtained in madder dyeing; for it must 
be obvious that the soap containing a slight excess of alkali, which is the 
best suited for clearing madder reds or dark pinks, would deteriorate the 
beauty of the madder purples. In the first case,the dyer has in view, not 
only to fix and brighten his reds or pinks, but further to remove the yellow 
coloring matter, and also partially the red; whilst in the latter a soap 
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containing as little alkali as possible appears to me to give the best results. 
I have found by experiment the two following soaps to be best suited for 
these purposes:— 


Soap for Soap for 

purples. dark pinks. 
Fatty matter, . . . . . . . 60-4 59°23 


Still we find that calico printers in general employ the same quality of 
soap for all shades of madder goods. Some dyers think that they over- 
come this difficulty by employing less or more of the same soap; but this 
js an error, not only as manifested by the above remarks, but because, as 
we shall show presently, the different soaps sold in the market, offer in 
their relative compositon differences which are equal to the different 
proportions they are in the habit of using for given styles or shades of 
madder prints. This fact can be easily proved by examining the qualities 
of soap which are supplied to a firm during a period of twelve months; 
for we find, as the following results show, that the quality of soap some- 
times varies as much as 20 per cent. in value:— 


J. Il. IV. Vv. 
Water, 26°00 34°81 38-0 45-00 
Fatty matter, . 66-00 64-0 56:00 55-4 46-01 
Alkalies, 7:56 6:3 6-98 5-80 
Impurities, 043 0-4 2°21 0-5 219 


The figures also show that the quantity of the real effective agent, viz: the 
fatty matter, in a soap may vary from 46 to 66 per cent.; consequently it 
may be seen that a large sum of money is wasted by some of our large 
firms annually, for want of paying proper attention to one single article. 
It must be remembered that each piece of madder-dyed goods requires 
from 1 oz. to 4 oz. of soap to clear it. If we take the average at 2 oz. 
per piece, and admit that a print-works produces 100,000 pieces per an- 
num, the quantity of soap used would be 12,500 Ibs.; and if the soap be 
25 per cent. under value, the loss would equal 4125 Ibs. 

It may be objected that the above soap was supplied to one firm only, 
and therefore its variation in quality might be owing to the inattention of per- 
sons connected with the firm. ‘This remark would however have no value, 
as | have found similar differences of quality in the soap of other firms. 

There is another fact connected with the use of soap by calico printers 
which deserves most serious consideration, and to which attention has 
not, so faras I am aware, been drawn, viz: that soaps are not at the present 
day, as formerly, made with one kind of fatty matter, but are manufac- 
tured sometimes from palm-oil, at other times with vegetable fluid oils, 
such as rape-seed oil, galipoli oil, again with animal fatty matters, and 
lastly with the oily liquid called oleine, which is obtained when solid 
fatty matters are submitted to pressure to obtain a fatty matter having a 
higher fusing point, and consequently more fit for the manufacture of 
composite candles. ‘The liquid oleine, containing small amounts of mar- 
garine and stearine, is extensively employed at the present day in the 
manufacture of soaps. I have ascertained from direct experiment, that 
such a soap will not give the same brilliancy and fixity of color to the 
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shades obtained from madder roots as a soap made with a vegetable oil 
composed of margarine and oleine; or with an animal fatty matter cow- 
posed of margarine, stearine, and oleine; consequently if a dyer uses a soap 
of the former composition, it will prove, if not a direct loss to him, at 
least an injury to his goods, in disabling him from producing the maximum 
effect. I should also mention here, that I have found in print-works 
household soap of an inferior quality, and containing 10 per cent. and up- 
wards of resins. ‘These soaps have none of the properties required in 
calico printing, and must therefore prove a loss to the printer, as well 
as those soaps which are sometimes found to contain glue. I hope these 
facts will prove how highly desirable it is, that, with the existing compe- 
tition both amongst our local firms and those of the continent, the indif- 
ference which exists as to the qualities of the drugs employed in print- 
works should cease, and that science united with practical knowledge 
should step in, and guide the application of chemical art in manufactures. 
Then, and then only, will our manufacturers progress in a sound and re- 
munerative manner. 

Ihave also examined a great variety of soaps employed fer domestic 
purposes, and have found their qualities to vary materially, as the figures 
underneath show:— 


Hard soap. Soft soap. 

I. IL. IIL. I. I 
Fatty matters, &c., ‘ 67-00 57-52 56-09 41-67 58-95 
Water, . 26°31 36-00 30-14 49-49 3215 
Alkali, 6-19 6-48 4°77 8-84 8-90 


Manchester Guurdian, Feb, 12, 1853. 


Some Remarks on the Probable Present Condition of the Planets Jupiter 
and Saturn, in reference to Temperature, §c. By James Nasmytu. 
Read at the Meeting of the Royal Astronomical Society. 

(Communicated by the Author for the Journal of the Franklin Institute.) 


The remarkable appearances which characterize the aspect of the 
planets Jupiter and Saturn, as revealed by the aid of very powerful and 
excellent telescopes, have induced some reflections on the subject ot 
their probable present condition as to temperature. With a view to ex- 
cite more special and careful observation of the phenomenon in question, 
and promote discussion on this interesting subject, I have been tempted 
to hazard the following remarks, which may perhaps prove acceptable to 
some of the members of the Royal Astronomical Society. - 

‘In a former communication, in reference to the structure and condl- 
tion of the lunar surface, I made some remarks on the principle, which, 


as it appears to me, gives the law to the comparative rate of cooling of 


the planets; namely, that while the heat-retaining quality was due to the 
mass of the planet, the heat-dispensing property was governed by its sur 
face; and as the former increases as the cube of the diameter of the planet, 
while the latter increases only as the square of its diameter, we thus find 
that the length of time which would be required by such enormous planets 
as Jupiler and Saturn to cool down from their original molten and incan- 
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descent condition to such a temperature as would be fitted to permit their 
oceanic matter to permanently descend and rest upon their surface, would 
be vastly longer than in the case of such a comparatively small planet as 
the earth. 

“Adopting the results which geological research has so clearly esta- 
blished as respects the original molten condition of the earth, as our guide 
to a knowledge of the condition of all the other planets, it appears to me 
that we may in this way be led to some very remarkable and interesting 
conclusions in reference to the probable present condition of such enor- 
mous planets as Jupiter and Saturn, tending to explain certain phenomena 
in respect to their aspect. 

“Assuming as established the original molten condition of the earth, 
and going very far back into the remote and primitive periods of the 
earth’s geological history, we may find glimpses of the cause of those 
tremendous deluges, of which geological phenomena afford such striking 
evidence,* and by whose peculiar dissolving and disintegrating action 
on the igneous formations which at that early period of the earth’s history 
must have formed the only material of its crust, and may in that respect 
obtain some insight into the source whence the material which formed the 
first sedimentary strata was derived. If we only carry our minds back to 
that early period of the earth’s geological history, when the temperature 
of its surface was so high as that no water in its /:quid form could rest up- 
on it, and follow its condition from such non-oceanic state to that period 
at which, by reason of the comparatively cooled-down condition of its 
surface, it began to be visited by partial and transient descents of the 
ocean, which bad till then existed only in the form of a vast vapor en- 
velope to the earth, we shall find in such considerations, not only the most 


* The deluges here alluded to are quite distinct from those which have so frequently 
during various periods of the Earth’s Geological History, swept over vast portions of its 
surface, and of whose tremendous violence we have such clear evidence, in the denudation 
of the hardest rocks, the debris of which has yielded the material of nearly every sediment- 
ary formation, from the period of the old red sand stone formation upwards. 

These vast and often repeated deluges I consider to have resulted from mighty incur- 
sions of the ocean over vast portions of the earth’s surface, which till then were dry land. 
The retreat of the matter below the carth’s surface resulting from the progressive contrac- 
tion, consequent on its gradual cooling, must have again and again permitted extensive 
portions of the sold crust of the earth to suddenly crush down, like an over-loaded ill sup- 
ported floor, and so allowed the ocean to rush in with fearful violence, and to occupy the 
place of the so submerged continent. 

Judging from the facts which Geological Phenomena yield us in abundance, these in- 
cursions of the ocean must have been sudden, violent, and of frequent occurrence. 

The sudden sinking down of a continent to the extent of 1000 feet in depth, would be 
but an insignificant adjustment of the crust of the earth to the retreating or contracting in- 
terior, as compared to its actual diameter (being only about one forty-thousandth part), but 
yet such a subsidence occurring to any portion of a continent near the sea, would occasion 
a rush of waters over its surface, amply sufficient to perform all the feats of violence and 
denudation which have taken place during many successive periods of the earth’s Geologi- 
cal History,and of the occurrence and action of which we have most palpable evidence, not 
only in the vast accumulations of debris, caused by these violent incursions of the ocean, 
but also in the prodigious dislocations of strata, which have resulted from the crushing 
down of the crust of the earth, in its attempts to follow down and fill up the void or hol- 
low spaces caused by the contracting and retreating Nucleus, which, as before said, I con- 
sider to be the true cause of this class of deluges, the tremendous violence of which has 
yielded the old red sandstone, and all other sandstones, conglomerites, boulders, gravel, 
sand, and clay. 

Vor. XX V.—Tasap Senizs.—No. 6.—Juns, 1853. 34 
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sublime subject of reflection in reference to the primitive condition of our 
globe, but also, as it appears to me, a very legitimate basis on which to 
rest our speculations in regard to the probable present condition of Jupiter 
and Saturn,—both of which great planets, I strongly incline to consider 
for the reasons before stated, are yet in so hot a condition, as not only 
not to permit of the permanent tech of their oceanic matter, but to 
cause such to exist suspended as a vast vapor envelope, subject to in- 
cessant disturbances by reason of the abortive attempts which such vapor 
envelope may make in temporary and partial descents upon the hissing- 
hot surface of the planet. J 

‘*Recurring again to this early period of the earth’s geological history, 
when it was surrounded with a vast envelope of vapor, consisting of all 
the water which now forms the ocean. ‘The exterior portion of this vapor 
envelope must, by reason of the radiation of its heat into space, have been 
continually descending in the form of deluges of hot water upon the red- 
hot surface of the earth. Such an action as this must have produced at- 
mospheric commotions of the most fearful character; and towards the 
latter days of this state of things, when considerable portions of what was 
afterwards to form our ocean came down in torrents of water upon the 
then thin solid crust of the earth, the sudden contraction which such tran- 
sient visits of the ocean must have produced on the crust of the earth would 
be followed by tremendous contortions of its surface, and belchings forth 
of the yet molten matter from beneath, such as yield legitimate material 
for the imagination, and the most sublime subject for reflection. ‘The ex- 
traordinary contortions and confusion which characterize the more primi- 
tive sedimentary strata, such as the gneiss, schist, and mica slate, in so 
very remarkable a degree, shadow forth the state of things which must 
have existed during that period, when the oceanheld a very disputed re- 
sidence on the surtace of the earth. 

“Could the earth have been viewed at this era of its geological history 
from such a distance as the planet .Mars, I doubt not it would have yielded 
an aspect in no respect very dissimilar to that which we now observe in 
the case of Jupiter: namely, that while the actual body of the earth would 
have been hid by the vast vapor envelope then surrounding it, the tre- 
mendous convulsions going on within this veil would have been indicated 
by streaks and disruptions on the surface, which would be mottled over 
with markings such as we observe in ‘the case of the entire surface of 
Jupiter: and by reason of the belchings forth of the monstrous volcanoes 
which at that period must have been so tremendously active on the earth, 
the vapor envelope would be most probably marked here and there with 
just such dingy and black-and-white patches, as form such remarkable 
features about the equatorial region of Jupiter—probably the result of 
volcanic matter, such as ashes, &c.,—which the volcanoes about his equa- 
tor may from time to time vomit forth, and send so far up into the cloudy 
atmosphere as to appear on the exterior, and so cause those remarkable 
features which so often manifest themselves on the outward surface of his 
vapor envelope; for I doubt if we have ever yet seen the body of Jupiter, 
which will probably remain veiled from mortal eyes for countless ages to 
come, or until he be so cooled down as to permit of a permanent descent 
on his surface, of his ocean, that is to be. 

“In applying these views to Saturn, it occurs to me that we may ob- 
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tain some glimpses into the nature of those causes which have induced, 
and are now apparently inducing, those changes in respect to the aspect 
of his rings, which have, more especially of late, attracted so much at- 
tention. If Saturn also be so hot, that his future ocean is supended as a 
vast vapor envelope around him, it is possible, I conceive, that some por- 
tion of this vapor may migrate, by reason of the peculiar electrical con- 
ditions which it is probable his rings may be in, in respect to the body of 
the planet; and that such migration of vapor in an intensely frozen state, 
as it must be in such situation, may not only appear from time to time, 
asthe present phantom ring does, but also incrust the inner portion of the 
interior old ring with such vast coatings of hoar-frost as to cause the re- 
markable whiteness which so peculiarly distinguishes that portion of his 
rings. In fact, such are the extraordinary phenomena presented by this 
planet, that one is led to hazard a conjecture or two on the subject; and, 
I trust, such as I have now the pleasure to,offer may meet with a kind re- 
ception from the Royal Astronomical Society. 

“January 13th, 1853.” 


For the Journal of the Franklin Institute. 
Description of a Portable Gas Apparatus, patented by Stratton & Bro- 
THER, Philadelphia, Pennsylvania, 


Our improvement consists in constructing a stove, retort, and cooler, 
all arranged so as to be portable in the strict sense of the term, which 
may be used for the manufacture of illuminating gas from rosin or other 
suitable material. 

The stove is constructed of any desired size; but differs from others, 
in having the front and back end plates cast in two pieces, so as readily 
to admit the retort to be placed in a suitable opening, and a portion we 
term a gate afterwards inserted abovethe retort. By our mode of balanc- 
ing the retort on the furnace or stove ends, the projecting ends and heads 
of the retort counterbalance the weight of the centre thereof, which here- 
tofore has destroyed other apparatus by their sinking in the middle when 
softened by the requisite heat to eliminate the gas profitably; there being 
also no connexion between the retort and the stove, there is no destruc- 
tion of the latter from the expansion and contraction of the retort. By 
the form of the stove, and use of the additional section, damper, &c., there 
is great control and advantage in melting the resin with the waste heat 
from the retort. 

The form of the retort possesses the advantage of greater strength from 
the vertical sides, which, with the flat floor, gives additional fire surface, 
and as there is little coke or anthracite coal used as a distributing ma- 
terial, this flat floor is very advantageous; the heads of the retort being 
provided with ground disks inserted in the bolted heads, the disks are 
readily removed, and inspection made of the working condition of the re- 
tort, by withdrawing the clamp screw, thus avoiding the necessity of break- 
ing the clay lute and removing bolts in the heads, to ascertain the working 
condition of the apparatus. 

The cleaning tap at the rear, affords by the introduction of an iron rod, 
facility of removing obstructions in the outlet pipe, which is a descending 
(instead of ascending) one, by forcing them down or up the outlet pipe; 
the outlet being placed below the floor, prevents all the fluctuations of the 
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resin backwards and forwards, as in the case of neck retorts; should any 
tar be formed, it descends the outlet pipe into the well of the condenser. 
In the feed pipe, instead of the ordinary syphon, which is troublesome 
to clear, and liable to clog from the deposite at the bend, ours is a vertical! 


tube, through which the melted resin descends into the front of the retort 
(when the cup is filled) by the pipe rising in the said cup. 
Fig. 1. 


Fig. 1 is an exterior elevation of the stove, &c. 
Fig. 2. 


Fig. 2 is a vertical longitudinal section of the stove, retort, and cooler. 
| The same letters refer to the same parts in each figure. 
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Fig. 1, a represents the side of the stove: B the ends: c gates in the 
ends: G is an additional section, placed under the resin holder, H, where 
the resin is melted: 1 is a stop cock: n, movable head screwed to the re- 
tort by bolts: r the cooler, supplied with water, covering the outlet pipe 
through which the gas passes down to the condenser. 

Fig. 2, c represents gates in the ends: p, the grate bars: £, a plate 
near the top of the stove, to spread the heat to the ends of retort: F, a slid- 
ing damper, by which the heat may be thrown directly under the resin 
holder, or up the chimney: J, is a funnel and descending tube: x, an as- 
cending tube rising from the front end of the retort, and extending an 
inch or two above the lower end of J: L, a retort of a p form, with the 
arch springing high from its sides, the bottom perfectly flat: p, p, clamps 
securing the ground heads of the retort: the rough lines under the retort 
represent the fuel: the lines in the retort represent the coke charging: the 
plug at the end of the outlet pipe can be removed, and an iron rod insert- 
ed, to remove any obstructions: the stop cock immediately over the outlet 
pipe is used to blow off gas when it is made too rapidly. 


For the Journal of the Franklin Institute. 


Remarks on the Indicator Diagrams of the Steamer ‘*Magnolia.”’ By S. 
H. Gitman, Esq. 


To the Committee of Publications: 

GentLemMen:—The steam gauges used on the steamer .Magnolia, (the 
subject of my communication of Feb. 24th, p. 258,) were of the mercury 
compressed air variety, made by Borden, of New Orleans, and graded to 
the pressure of an open column of mercury, by which they were readjust- 
ed before leaving port on that trip. One was attached to the steam ‘drum, 
(26 inches in diameter and 20 feet long,) laying transversely on the top 
of, and attached to all of the boilers; the other was attached to the steam 
pipe, three feet above the cylinder; there could not be any variation ob- 
served between the two. It is well known that on gauges of this de- 
scription the index points for high pressures are exceedingly fine, and it 
is somewhat difficult to determine the exact pressure indicated. The in- 
dicator was verified by weights on its piston, and found to be correct, and 
was repeatedly examined to ascertain if the indicated vacuum was not due 
to some derangement; but the instrument was believed to be correct and 
in good order. After noting, with no little astonishment, the apparent 
identity of boiler and initial cylinder pressures on the“first cards taken, 
they were observed with the utmost care, and if any difference existed 
between the two gauges, or the gauges and indicator, the instruments 
were not uniformly graded, which is quite possible. The great diameter 
of steam pipe and pressure of steam is, however, a great reason, and per- 
haps a sufficient one, why there should be no perceptible difference in- 
dicated by the gauges used; by a more sensitive gauge like the eneroid, 
a marked difference could probably be observed. 

The anomaly of a vacuum in an exhaust steam pipe open to the at- 
mosphere, has frequently been observed by the collapsing of such pipes 
when made of too thin copper, and especially when used for heating cane 
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juice. A pipe, 5 inches in diameter and 240 feet long, open at the end 
to the atmosphere, and made of 20 pound copper, with the steam from 
a 15 inch cylinder, 5 feet stroke, exhausting through it, collapsed 60 feet 
of its length when cane juice of a temperature of 70° Fahr. was poured 
on it. Upon attaching an air pump to the same pipe, it required an at- 
mospheric pressure of 20 inches of mercury to collapse a portion of the 
remaining piece. A safety valve pipe, 3 inches in diameter and 12 feet 
long, made of 18 pound copper, was observed to collapse upon closing 
the valve suddenly while steam was blowing off. It was observed when 
using the indicator on the Magnolia, that a medium initial cylinder pres- 
sure, with a full supply of cold water to the heaters, always produced a 
marked vacuum in the cylinders, while a maximum or minimum pressure 
of steam in the cylinders produced a Jess marked effect. 

Respectfully, &c. 

Cincinnati, April 18th, 1853. 


Process for taking Photographic Landscapes on Paper. By Jno. Stewaxt, 
Esquire.* 

Allow me to request your insertion in the iéheneum of the annexed 
communication, on the subject of Photography, in the form of a letter 
to myself from my brother-in-law, Mr. John Stewart, resident at Pau,— 
who has been singularly successful in his application of that art to the 
depiction of natural scenery,—and whose representations of the superb 
combinations of rock, mountain, forest, and water, which abound in the 
picturesque region of the Pyrenees, are among the most exquisite in their 
finish, and artistic in their general effect, of any specimens of that art 
which I have yet seen. ‘The extreme simplicity of the process employed 
by him for the preparation of the paper, its uniformity, and the certainty 
attained in the production of its results, seem to render it well worthy of 
being generally known to travelers. It need hardly be mentioned that 
the ‘air-pump’ employed may be one of so simple a construction as to 
add very little to either the weight, bulk, or expense of the apparatus re- 
gues fer the practice of this art. ‘The obtaining of a very perfect vacuum, 
or the imbibition of the paper, being a matter of little moment, a single 
barrel (worked by a cross handle by direct pull and push), furnished with 
a flexible connecting-pipe, and constructed so as to be capable of being 
clamped on the edge of a table, would satisfy every condition. 

I remain, &c. J. F. W. Herscue. 

32, Harley Street, Dec. 7. 


My Dear Herschel,—Thanks to the valuable indications of Prof. Reg- 
nault, of the Institut, I have beenenabled to produce, what appear to me, 
most satisfactory results in Photographic Landscapes on Paper. In this 
remote corner (so deficient also in resources for experiment) I feel that | 
am but very partially acquainted with the results obtained and the pro- 
, making in the great centres, Paris and London; but I think that, in 

etailing the simple process and manipulation I now adopt, indications 

of some value, and suggestive of further improvement to fellow-laborers 

in the art, may be found; and if you are of the same opinion, you will per- 
* From the London Atheneum, December, 1852. 
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haps facilitate the communications of these details to our photographers 
at home. 

The following observations are confined to negative paper processes, 
divisible into two—the wet and the dry. The solutions I employ for both 
these processes are indentical and are as follows:— 

Solution of iodide of potassium, of the strength of 5 parts of iodide to 
100 of pure water. 

Solution of aceto-nitrate of silver, in the following proportions: 15 
parts of nitrate of silver; 20 of glacial acetic acid; 150 of distilled water. 

Solution of gallic acid, for developing a saturated solution. 

Solution of hyposulphite of soda; of the strength of 1 part hypo. of soda 
to from 6 to 8 parts water. 

The solutions employed are those reduced to their simplest possible 
expression, for it will be observed that in iodizing I employ neither rice- 
water, sugar of milk, fluorine, cyanure, nor free iodide, &e. &e.; but a 
simple solution of iodide of potassium (the strength of this solution is a 
question of considerable importance, not yet, I think, sufficiently investi- 

ated). 

‘ For both the wet and the dry processes I iodize my paper as follows: 
In a tray containing the above solution I plunge, one by one, as many 
sheets of paper (twenty, thirty, fifty, &c.,) as are likely to be required for 
some time. ‘This is done in two or three minutes. I then roll up loosely 
the whole bundle of sheets, while in the bath; and picking up the roll by 
the ends, drop it into a cylindrical glass vessel with a foot to it, and pour 
the solution therein, enough to cover the roll completely (in case it should 
float up above the surface of the solution, a little piece of glass may be 
pushed down to rest across the rol] of paper and prevent its rising). The 
vessel with the roll of paper is placed under the receiver of an air-pump 
and the air exhausted; this is accomplished in a very few minutes, and 
the paper may then be left five or six minutes in the vacuum. Should 
the glass be too high (the paper being in large sheets) to be inserted 
under a pneumatic pump receiver, a stiff lid lined with india rubber, with 
a valve in the centre communicating by a tube with a common direct- 
action air-pump, may be employed with equal success. After the paper is 
thus soaked im vacuo it is removed, and the roll dropped back into the 
tray with the solution, and then sheet by sheet picked off and hung up to 
dry, when, as with all other iodized paper, it will keep for an indefinite 
tine. 

I cannot say that I fully understand the rationale of the action of the 
air-pump, but several valuable advantages are obtained by its use:—Ist, 
The paper is thoroughly iodized, and with an equality throughout that no 
amount of soaking procures, for no two sheets of paper are alike, or even 
one, perfect throughout in texture; and air bulbs are impossible. 2d, 
The operation is accomplished in a quarter of an hour, which generally 
employs one, two, or more hours. 3d, To this do I chiefly attribute 
the fact that my paper is never solarized even in the brightest sun; and 
that it will bear whatever amount of exposure is necessary for the deepest 
= most impenetrable shadows in the view, without injury to the bnght 
ights, 

Wet Process.—To begin with the wet process. Having prepared the 


e 
b 
e 
ir 
ct 
d 
a 
ot 
at 
Pe 
1, 
le 
th 
e, 
1S 
O- 
in 
th) } 
rs 


— 


404 Mechanics, Physics, and Chemistry. 


above solution of aceto-nitrate of silver, float a sheet of the iodized paper 
upon the surface of this sensitive bath, leaving it there for about ten 
minutes. During this interval, having placed the glass or slate of your 
slider quite level, dip a sheet of thick clean white printing (unsized) paper 
in water, and lay it on the glass or slate as a wet lining to receive the 
sensitive sheet. An expert manipulator may then, removing the sensitive 
sheet from the bath, extend it (sensitive side uppermost) on this wet paper 
lining, without allowing any air globules to intervene. But it is difficult, 
and a very simple and most effectual mode of avoiding air globules, par- 
ticularly in handling very large sheets, is as follows: Pour a thin layer 
of water (just sufficient not to flow over the sides) upon the lining paper, 
after you have extended it on your glass or slate, and then lay down your 
sensitive paper gently and by degrees, and floating as it were on this layer 
of water; and when extended, taking the glass and papers between the 
finger and thumb, by an upper corner, to prevent their slipping, tilt it 
gently to allow the interposed water to flow off by the bottom, which 
will leave the two sheets of paper adhering perfectly and closely, without 
the slightest chance of air-bubbles; it may then be left for a minute or two, 
standing upright in the same position, to allow every drop of water to 
escape; so that when laid flat again or placed in the slider none may return 
back and stain the paper. Of course, the sensitive side of the sheet is 
thus left exposed to the uninterrupted action of the lens, no protecting 
rH of glass being interposed,—and even in this dry and warm climate 

find the humidity and the attendant sensitiveness fully preserved jor a 
couple of hours. 

To develope views thus taken, the ordinary saturated solution of gallic 
acid is employed, never requiring the addition of nitrate of silver; thus 
preserving the perfect purity and varied modulation of the tints. ‘The fix- 
ing is accomplished as usual with hyposulphite of soda, and the negative 
finally waxed. 

Dry Process.—In preparing sheets for use when dry, for traveling, &c., 
I have discarded the use of previously waxed paper,—thus getting rid of 
a troublesome operation,—and proceed as follows: ‘Taking a sheet of 
my iodized paper, in place of floating it (as for the wet process) on the 
sensitive bath, I plunge it fairly into the bath, where it is left to soak for 
five or six minutes—then removing it, wash it for about twenty minutes, 
in a bath, or even two, of distilled water to remove the excess of nitrate 
of silver, and then hang it up to dry (in lieu of drying it with blotting 
paper). Paper thus prepared possesses a greater degree of sensitiveness 
than waxed paper, and preserves its sensitiveness not so Jong as waxed 
paper, but sufficiently long for all practical purposes, say thirty hours, and 
even more. The English manufactured paper is far superior for this pur- 
pose to the French. ‘To develope these views, a few drops of the solu- 
tion of nitrate of silver are required in the gallic acid bath. They are then 
finally fixed and waxed as usual. 

These processes appear to me to be reduced to nearly as great a degree 
of simplicity as possible. 1 am never troubled with stains or spots, and 
there isa regularity and certainty in the results that are very satisfactory. 
You will have observed, too, how perfectly the aerial perspective and gra- 
dation of tints are preserved—as also how well the deepest shadows are 
penetrated and developed—speaking, in fact, as they do to the eye itself 
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in nature. In exposing for landscape, I throw aside all consideration of 
the bright lights, and limit the time with reference entirely to the dark and 
feebly-lighted parts of the view; with a 3}-inch lens; the time of expo- 
sure has thus varied from ten minutes to an hour and a half, and the ac- 
tion appears to me never to have ceased. 

The influence of the air-pump in this appears to me very sensible, and 
deserving of further examination and extension. I purpose not only 
iodizing, but rendering the paper sensitive with the action of the air-pump, 
by perhaps suspending the sheet after immersion in the nitrate bath under 
the receiver of the air-pump for a few minutes, before exposure in the 
camera, or by some other manceuvre having the same object in view. 

I should add, that I have chiefly employed Canson’s French paper 
in iodizing with the aid of the pump. Few of the English manufactured 
papers are sufficiently tenacious in their sizing to resist the action of the 
pump, but they may easily be made so; and were, in short, the English 
paper so far superior in quality to the French, only better sized, that is 
with glue less easily soluble, even though more impure, there is scarcély 
any limit to the beauty of the views that might be produced. 

There are more minor details that might be given; but I fear repeating 
many a “‘twice-told tale,’”’ acquainted so little as lam with what is doing; 
the preceding, however, may have some interest, and whatever is of 
value is entirely due to our friend M. Regnault, ever so generously ready 
as well as able to aid and encourage one’s efforts. 

Ever yours, Joun Stewart. 

Pau, Pyrenees. 


Translated forthe Journal of the Franklin Institute. 


Note on Two Modifications of Bunsen’s Battery; of which the one Augments 
the Internal Conductibility, and the other the Tension, By MM. Liats 
and Fieury. 


When the diaphragm of a Bunsen’s battery is suppressed, the carbon 
being porous and impregnated with nitric acid, the internal conductibility 
of the pile is increased five-fold; which, according to the laws of electric 
currents, amounts to a similar increase of surface without increase of ex- 
pense. We have shown this fact by the following experiment: An element 
thus modified caused an electro-magnet to support 58 killogrammes. To 
support the same weight by increasing the surface of the old pile, it was 
necessary to connect five Bunsen elements by their similar poles, so as to 
form one element of five times the surface. 

To keep the porous carbon impregnated with nitric acid, we employed 
the following arrangement: A glass cylinder surrounds the carbon so as 
to keep an annular cavity between them, which is filled with nitric acid. 
Clay or cement fastens the two cylinders together at their lower ends. 
When the carbon is inside the pile, a cavity may be drilled in it. By 
introducing in the preceding battery of carbon impregnated with nitric 
acid, a diaphragm, and charging on the carbon side with concentrated 
sulphuric acid, and on the zine side with dilute acid as usual, the con- 
ductibility of the battery is almost the same as in the Bunsen battery, but 
the tension is nearly doubled. 
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If, instead of causing, by means of a single diaphragm, the concentra- 
ted sulphuric acid to act directly on the acid at 12°, several diaphragms 
are interposed so as to enable the concentrated acid to act on an acid less 
concentrated, and so on by degrees to the acid of 12° in which the zine 
is plunged, it will be found that there is a considerable increase of tension, 
but we have not as yet measured it exactly. 

One element of this latter batterv behaves like a Bunsen battery of 
several elements, and costs much less.— Comptes Rendus de l’Academi: 
des Sciences de Paris, 29th Nov., 1852, p. 802. 


For the Journal of the Franklin Institute. 


The Caloric Engine and the **Mechanic.” 
In the Mechanic (New York) of March 5th (No. 21, vol. 11,) is the fol- 


lowing article, which has just come to my notice :— 


“Erroneous Estimates, in the Journal of the Franklin Institute, upon the Caloric 


Engine.” 
“We have noticed in the February number of the Franklin Journal, a comparative 
estimate upon the caloric and steam engine, which figures out a saving of 51 per cent. for 


the caloric engine, while in reality it can be shown, even by the same figures, that the 
saving does not amount to 25 per cent.; and further, if the proper elements were intro- 
duced, the results would turn in favor of steam. 

“It is very much to be regretted that such an important error should have been allowed 
a place in the only scientific journal which we now have in this country, and the only one 
which is considered reliable authority. 

“We give below the section of the article referred to.” 


Then, after quoting from the Journal of the Franklin Institute, the cal- 
culations referred to, which are on page 126, he proceeds to make the 
following remarks :— 


“In this estimate, Articles Ist and 2d are correct. Article 3d should read—16 Ibs. cut 
off at one-third gives 11} lbs. mean efiective pressure; which, added to 124, gives 23°75 
lbs. effective pressure. 

Eight pounds pressure of air cut-off two-thirds, gives 7-5 Ibs. mean eflective pressure. 
3 3696 


25-75 
Then, which gives 2X3 3-16==19 nearly. Then, =194, 


75 
194x2 
3 


Cutting-off one-third gives 


— 94x 62:55 = — = 783; the caloric being 550. But it is stated on good 
authority that, had the ¢ime been correctly given, the consumption would have been 800 lbs. 
per hour.” 

Before the editor of the Mechanic endeavored to criticise statements made 
in a journal respecting which he holds such flattering language, he should 
have been careful to assure himself that he understood the principles on 
which they were based. 

The mode of ascertaining the average pressure of steam in a cylinder 
with a given cut-off is not as he supposes it to be in his “corrected calcu- 
lation,” viz: applying the co-efficient to the initial pressure above the al- 
mosphere, and then adding the vacuum to the result; but to apply the 
coefficient to the fofal initial pressure, and deduct from the result the back 
mag constantly opposed to the piston by the vapor in the condenser. 

us, 16 Ibs. per sq.in. being the initial pressure (above the atmosphere), 


=128x 60x 10-5 = 80640. 
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and 14-7 that of the atmosphere in round numbers, a vacuum of 12:5 Ibs. 
by the gauge gives a constant back pressure of 14-7 — 12-5 = 2:2 lbs. 
Then, the coefficient for cutting off at one-third being -7, the mean pres- 
sure exerted during the whole stroke is (16-}14-7) x -7—2-2— 30-7 x ‘7 
—2'2= 21-49—2-2 == 19-29 Ibs. per sq. inch. 

The pressure given in my article was 19°25 lbs. per sq. in., which was 
considered sufficiently near the truth for the purpose. 

As regards the assumption of 8 Ibs. instead of 7:56 for the effective 
pressure of the caloric engine, the note at the foot of page 126 will show that 
the difference was fully understood; but the larger number was taken be- 
cause that difference was slight, and indeed within the limits of imperfect 
observation, or conflicting reports of the real initial pressure. Finally, 
whether the consumption of fuel was 800 instead of 550 Ibs. per hour, 1s 
quite unimportant; the smaller number was too great for economical ap- 
plication, as was shown in my former article. 

At the time those remarks were made, we knew less about the caloric 
engine than at present, and it was supposed by many engineers that 
success was at least possible, although it might be the work of years to 
develope it. It was therefore the aim of the writer to show that the re- 
sults at that time attained, were not such as to warrant any hope of its 
future success on the ocean, or indeed for locomotive power of any de- 
scription. Further experience has destroyed all probability of its success 
in any capacity. M. 


On the Composition of the Substances employed by the Chinese in the De- 


coration of Porcelain. By MM. Esetmen and Satvetat.* 
(Continued from page 242.) 


The special results of these investigations show— 

1. That the Chinese have only a small number of the colors known 
as muffle colors (colors which fuse a low temperature in comparison with 
that at which the procelain is baked). 

2. That the palette of the Chinese is not composed of true colors, but 
rather of enamels; these enamels are glasses, that is, compounds of oxide 
of lead and alkalies, variously colored by a few parts per cent. of color- 
ing oxides dissolved in them. 

3. The composition of this glass is but little variable; it is always weak- 
ly colored; and it is even this weakness of tone and liveliness of tint which 
furnish the means by which the Chinese produce harmony and variety of 
color upon their porcelain. 

4, These enamels are colored by oxide of cobalt, oxide of copper and 
gold; therefore by substances which are all readily soluble in the fluxes, 
the preparation of which is very simple. 

In addition to these, antimony is employd for yellow, tin and arsenic 
acid for opake white. ‘The Chinese mix these substances with the ena- 
mels, and these latter with one another, to produce very various shades 
of color. Their compound colors however are always referable to five 
coloring elements,—blue, oxide of cobalt; blue or green, oxide of cop- 
per; rose, gold; yellow, oxide of antimony. 

If we add to these the very impure oxide of cobalt, which always gives 

* From the London Chemical Gazette, No, 242. 
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a blue under the glazing; the same oxide, which is mixed with while lead 
to be burnt upon the glazing, and then furnishes a black; oxide of iron 
mixed with white teed or flux, to produce various shades of red; lastly, 
gold, which is rendered fit to be melted upcn the glazing of the porcelain 
by being mixed with a tenth part of white lead,—we have all the means 
at the command of the Chinese decorator of porcelain. 

= enamels are laid on with water, or sometimes with solution of guin 
or glue. 

The authors attribute the circumstance, ‘hat glassy materials, such as 
these enamels, can be laid upon Chinese porcelain, without removing 
the glazing, to the peculiar composition of the latter. The composition 
of this was communicated in their previous memoir. A pure felspar glaze 
does not suit enamel. The authors attribute the peculiar appearance which 
distinguishes the Chinese and Japanese porcelain from European entirely 
to the composition of the glaze. 

There is yet another kind of decoration employed for Chinese stone ware 
or porcelain, in which the objects are entirely colored, either with the 
pencil or by dipping. This mode of coloring will be considered by the 
authors in a third memoir. 

The processes employed in Europe in the decoration of porcelain are 
shortly as follows:—~Sometimes variously-colored pastes are employed, 
sometimes the coloring matter is introduced into the glaze, and some- 
times the colors are laid on the surface of the white porcelain. ‘The 
two first methods require the application of as high a temperature as that 
necessary for the baking of the porcelain itself. The colors so employed 
are therefore called strong fire colors (couleurs de grand feu). But when 
on the other hand, the colors are laid on the suface of the porcelain, they 
require for their vitrification a much less elevated temperature than the 
preceding. ‘These colors are called muffle colors (couleurs de mou/le). 

They are the only colors which have hitherto presented, for painting on 

orcelain, resources comparable to those furnished by painting in oil; and 
it is with these colors, such as they have become by gradual improvement 
in the course of the last fifty years, that several works of the great mas- 
ters have been reproduced on porcelain with the greatest exactitude. 

The colors employed by the Chinese may also be divided into two 
similar classes of strong fire and muffle colors. 

Some of the Chinese strong fire colors have not yet been reproduced 
on the European porcelain. ‘They are extremely delicate, and often so 
beautiful that it is a matter of the greatest interest to be able to imitate 
them. ‘he authors have nearly terminated their analyses of these col- 
ors, but in the present memoir they devote their attention exclusively to 
muffle colors. 

The materials examined by the authors are derived partly from the 
collection formed in China by Father Ly, partly from the collection of the 
Ecole des Mines, and partly from that of the MusCe Céramique. ‘These 
colors are particularly employed at King-te-ching. ‘The authors also 
made use of the colors employed at Canton and its neighborhood, which 
were partly collected by M. Itier, and partly by Mr. Rutherford Alcock, 
the English Consul at Shanghai. 

M. Itier took his colors from the table of a Chinese painter who was 
engaged at the time in the decoration of porcelain. They offer a remark- 
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able character of authenticity. Those sent by Mr. Rutherford Alcock to 
the Musée Céramique de Sevres, appear to be a repetition of the collec- 
tion exhibited last year at the Crystal Palace. 

In Europe, and especially at Sévres, the coloring metallic oxides are 
mixed with a flux, the nature of which varies according to that of the 
color. ‘The most usual is the gray flux (fondant aur gris), which serves 
for gray, red, blue and yellow, and is formed by melting together— 


Quartz sand, . é ° 
Glass of borax, . 


The colors are generally obtained by mixing together 3 parts of flux 
with 1 part of the metallic oxide, so that the composition may generally 
be expressed as follows:— 


Oxide of lead, 50-0 
Coloring metallic oxide, ‘ 25-0 


Sometimes the oxide and flux are melted together, or calcined before 
being employed; sometimes they are simply mixed together. Ifthe color 
be produced by a combination of the oxide with the flux, they must be 
melted together before use, in order that the color may possess the pro- 
per tone. If, on the other hand, the color be proper to the oxide, it need 
only be mixed with the flux, and must not be melted with it before use, 
as this double fusion frequently changes the colors. All the colors must 
melt at the same time, and present, after baking, a sufficiently uniform 
gloss. 
~ These conditions are not fulfiled by the Chinese colors. Some of them 
are brilliant, well vitrified, and often laid on so thickly that they project 
from the surface. ‘This is the case with the blues, greens, and yellows, 
and with the rose color obtained from gold. Others, such as the iron- 
reds and the blacks, are almost always less thickly laid on, less perfectly 
vitrified, and generally dull and muddy. 

The Chinese paintings are always distinguished from ours by a very 
distinct character,—the figures and other objects are not properly printed 
but outlined with a black or red line; the tints are never lowered; the 
colors are laid on uniformly, and the painter then goes over this ground, 
either with the same or another color, so as to produce a motley work; but 
the mixture of the colors on the palette, which constitutes the greatest re- 
source of our painters, appears not to be employed by the Chinese. The 
appearance of their paintings, when close] pane erie | reminds one of the 
mosaic church windows, which were fabricated with so much art in the 
thirteenth century, and in which the entire design, and all the forms of the 
figures and accessories, were produced by red or brown lines drawn upon 
fragments of white or colored glass. 

From the thickness with which the Chinese lay on their colors, and their 
slight intensity, we may arrive at the conclusion, that these colors contain 
far smaller quantities of metallic oxides than those employed in Europe. 
The colors are rather enamels. 

The names applied to samples investigated by the authors were attached 
. them in Chinese characters, and have been translated by M. Stanislas 

ulien. 


Vor. XXV.—Tuinp Szrres.—No. 6.—Jung, 1853, 35 
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The subtances examined included some primary substances employed 
in the fabrication of the colors. As to the colors, some, not having re- 
ceived any mechanical preparation, are in larger or smaller fragments, and 
are designated by the generic term Seng; the others are pulverized, and 
completely prepared for painting; these are included under the generic 
name Si. 

1. Crude Substances and Isolated Oxides. 


Sy-chy-mo (fine stone powder ).—This is a siliceous, amorphous, gray- 
ish powder, becoming white on burning. Some minute spangles of mica 
are visible in it with the lens. It is infusible before the blowpipe, and 
presents all the properties of the siliceous sands employed in the fabrica- 
tion of glass. Analysis gave— 


Lime and magnesia, ‘ traces 


The Sy-chy-mo is probably the substance employed by the Chinese in 
the fabrication of their colored enamels. They use it also, according to 
Father Ly, to harden colors which are found too fusible. 

wl (lead-meal).—Four different samples of this material were 
ascertained, on an analysis, to consist of white lead. This white lead 
is completely soluble in dilute nitric acid, with the exception of a trace of 
silica; it is free from oxide of copper and acetate of lead. 

Fan-hong is a light red powder, which stains the fingers, is soluble in 
boiling muriatic and sulphuric acids, and not readily attacked by nitric 
acid. ‘The Chinese use this substance mixed with some white Jead, or 
silicate of oxide of lead, for the production of red. It appears that the 
Chinese prepare this red color by the calcination of some natural deposit 
of yellow ochre, although this cannot be determined with certainty, as 

“ather d’Entrecolles has already informed us that the Chinese are ac- 
quainted with copperas (which they call 7sao-fan), and also with the 
residue of its distillation. The authors have examined two different 
samples, one, @, from the collection of the Ecole des Mines, the other, }, 
from that of the Musée Céramique. ‘Their composition is— 


a 

Moisture, . 1-00 1-20 
Silica, 3-90 3.12 
Alumina, . ‘ ‘ trace 3.00 
Oxide ofiron . ‘ - 95.00 92.14 

Magnesia, ‘ trace trace 


Loss, 0-10 0-54 


Thsing-hoa-liao-—The Ecole des Mines possesses eight different speci- 
mens, three of first, two of second, and three of third quality. All the 
samples consist of the same material in various states of preparation. One 
of the three specimens of first quality presents the material in its rough 
state, as first taken from the mine; the others are in various states of puri- 
fication. ‘The collecton of the Musée Céramique only possesses one sub- 
stance similar to the thsing-hoa-liao; it was sent by Father Ly under the 
name of ching-lan, which he translates deep blue. The coilection sent by 
Mr. Rutherford Alcock contains several bulky specimens of this mineral, 
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which is a peculiar kind of oxide of cobalt. It forms irregular fragments, 
containing hollow spaces, of a deep brown color with a greenish tinge, 
and furnishes a brown powder which stains the fingers. On being heated, 
it evolves water, and atter long continued calcination acquires more of a 
greenish hue. At a red heat it suffers a loss of 20 per cent. in weight. 
It contains oxides of manganese and cobalt, but these two oxides do not 
form the whole of its mass. Muriatic acid leaves a residue of silicate of 
alumina. During solution in muriatic acid, chlorine is evolved, and the 
solution contains the metals. Analysis gave— 
Rough mineral. Prepared mineral. 


Loss (water and oxygen,) 20-00 4:00 
Silica (insoluble residue,) 3746 27-00 
Oxide of copper, ‘ O44 2-00 
Alumina, . 4:75 ) 

Oxide of manganese, . 27°50 | 65-00 
Oxide of iron, . 165 

Magnesia, . trace trace 
Arsenious acid, é . ‘i trace 1-00 
Oxide of nickel and sulphur, . trace 


The powder of this mineral melts with borax before the blowpipe into 
arose colored globule, which however has a tinge of blue from the oxide 
of cobalt. Laid with the pencil upon a piece of burnt Sévres porcelain, 
then glazed and exposed to the strong fire, it furnished a blue tint in the 
thinner parts, becoming grayish in the stronger shades. The Chinese 
employ this substance for the production of blue pictures under the glaz- 
ing; and if it be rich enough in oxide of cobalt, also in the preparation of the 
blue muffle colors; and lastly, in the production of black. All the samples 
come from the province Yun-nan, where the ore is dug from the summit 
ofa mountain. Before use, it is roasted and pounded. The same state- 


ment has already been made by Father d’Entrecolles. 
(To be Continued. 


AMERICAN PATENTS. 


List of American Patents which issued from April 12th, to May 10th, 1853, (inclu- 
sive,) with Exemplifications by Cuantes M. Kewxen, late Chief Examiner of 
Patents in the U. S. Patent Office. 

APRIL 12. 

14. For an Improvement in Harrows; William Berlin, Berryville, Virginia. 
Clain.—“Having fully described the advantages of my improved harrow, what I 

claim is, the constructing a double frame work of iron bars or straps of metal, and the 

arranging and combining the two together by graduating bolts or adjustable screws and 
taps, by which means, or contrivance, the lower frame can be elevated or depressed, and 
the teeth or tines lengthened or shortened in their drag or dip.” 

15. For an Improvement in Spring Mattresses; Edwin L. Bushnell, Poughkeepsie, 

New York. 

Claim.—*“What I claim as my invention is, the mode or principle of securing the 
springs, by attaching the free extremity of each spring to the terminal coil of the adjacent 
spring, so that they mutually support each other, without the use of any inflexible frame 
of wood or other material, at the same time that in rolling or folding up the mattress, the 
outside ends of the springs expand or open, while the inside ends contract or close, and 
by which means any article, so constructed, will admit of being rolled or folded upon itself, 
or compressed, substantially as described.” 
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16. For an Improvement in Smut Machines; H. L. Fulton, Chicago, Illinois. 


“The nature of my invention consists, Ist, in the employment of a circular collar or pris- 
matic shaped concentrator being placed between each pair of revolving scouring plates, and 
inclining toward the centre of the machine, for the purpose of throwing the grain, as it is, by 
centrifugal force and the fans, &c., thrown against the inner periphery of the outer casing or 
concave, back towards the centre of the machine upon the inclined fans and second scouring 
plate; and thus the grain is prevented from passing down between the inner periphery of 
the case, and the outer periphery of the revolving dished shaped plates, before it is perfectly 
cleaned. 2d, The employment of the revolving dished shaped scouring plates, in combi- 
nation with the prismatic ring on the case, for the purpose of concentrating and directing 
the grain from one beater to the other.” 

Claim.—*Having thus fully described the nature of my invention, I would state that | 
am aware that a flat plate, on the side of the concave, has been used; this, tierefore, I do 
not claim; but what I do claim as my invention is, the circular prismatic shaped brace and 
concentrator arranged between each pair of revolving scouring plates, and secured fast to 
the inner periphery of the case, for the purpose of concentrating the grain, and throwing 
it up the second scouring plate, and thereby preventing its escape, before it is etlectually 
cleaned, from the first scouring plate, directly to the discharge passage, substantially as de- 
scribed. I also claim, in combination with the revolving dish shaped plates or beaters, such 
as herein described, the prismatic ring, for the purpose of concentrating and directing the 
grain from one beater to the other, substantially as described.” 


17. For an Improvement in Match Splint Machines; Reuben F. Gustine, Chicago, Ill. 


Claim.—*What I claim as my invention is, the combination of the reciprocating knife, 
with a convex or protuberant rest, and feeding and holding mechanism, and the pressure 
roller, or any equivalent thereof, for the purpose substantially as described.” 


18. Foran Improved Coin Safe and Detector; Jacob J. Hatcher, District of Spring Garden, 
Pennsylvania. 

Claim.—*Having fully described the nature of my invention, what I claim therein as 
new is, a coin safe, or receptacle for coin, consisting of the arrangement of the outer case and 
spring with its pad, for holding the coin up against the top of the case, and a slide with its 
projection, or their equivalents, for forcing out the coin through the slot provided for the 
purpose, substantially as described.” 


19. For an Improvement in Manufacturing Rosin Oil; Samuel W. Hawes, Boston, 
Massachusetts. 

“My improvements consist in the arrangement of pipes in such a manner as to discharge 
the oil, during the process of distillation, separate from the spirits, acid, and naphtha, while 
at the same time the three last ingredients are discharged into a separate vessel, apart from 
the oil; this leaves the oil free from smell, and of much better color and quality than when 
manufactured in the ways now in use, when all the different ingredients are discharged 
through one and the same worm. Another important improvement is the discharging 
the still, after the oil has all been distilled, and recharging it, without cooling down and 
opening it, by which much time and expense is saved.” 

Claim.—*Having thus described my improvements in making rosin oil, I wish it to he 
understood, that I do not claim the form or kind of apparatus set forth, irrespective of its 
use, or particular application; my claims being founded upon the invention or discovery 
of improvements in the process of making rosin oil, by means of said apparatus, or any 
other the same or equivalent in principle. Therefore, I claim, first, in the process of making 
rosin oil, the charging and discharging the still, by means substantially the same in 
principle or mode of operation as those set forth, whereby I save the necessity of unlating, 
and prevent the incrustation of the still. Second, I claim in the process of making rosin 
oil, the separation of the oil from the mere volatile products, at different and distinct points 
remote from the still, instead of discharging them altogether, as heretofore done, substan- 
tially in the manner set forth, that is to say, by means of the series of recurved pipes, in 
combination with the series of condensers attached thereto, as set forth.” 


20. For an Improvement in Shingle Machines; Simon Ingersoll, City of New York. 

C laim.—*“Having described the nature and operation of my invention, what I claim 
as new is, the spring clipper, operated as described, in combination with the riving knife, 
for the purpose of insuring the complete separation of the shingle from the block, and at 
the same time throwing it on the lower bed, in position to be carried to the dressing knives 
by the next advance of the driver, in the manner substantially set forth.” 


4 
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21. For an Improvement in Hot Air Registers; Edward A. Tuttle, Williamsburgh, 
New York. 

“The nature of my invention consists in constructing the leaves of a ventilator and 
register with projections on their surfaces, to form an ornamental fret work between the 
leaves or slats, when they are turned with their edges uppermost, or partially so, for the 
purpose of dispensing entirely with the open ornamental top plate, which is now em- 
ployed on air registers and ventilators, to hide the rough brick work or back ground behind 
the ventilator and register.” 

Claim.—*What | claim as new is, constructing the leaves (of a register or ventilator) 
with projections on their surfaces, to form an ornamental open or fret work between the 
leaves, when they are turned with their edges uppermost, or partially so, for the purpose 
of dispensing with the separate front or top plate, of ornamental open work, now employed 
on registers and ventilators.” 

22. For an Improvement in Feeding Clamps for Sewing Machines; William H. John- 
son, Granville, Massachusetts. 

Claim.—* What I claim as my invention is, the use of a hollow rotary clamp, as de- 
scribed, for holding and feeding cloth, and other materials to be sewed, substantially as speci- 
fied.” 

23. For an Improvement in Mercury Baths for Daguerreotyping; Benjamin F. Upton, 
Bath, Maine. 

Claim.—* What I claim is, the improvement of combining with the mercury bath and the 
lamp for heating it, the sliding tube and the lever, (or their mechanicai equivalents,) as 
described, so that by the expansion of the bath, the lever may be moved, so as to elevate 
the slide tube on the wick, and thereby decrease the flame of the lamp, and the heat thereof, 
or caused so to act as to maintain or nearly maintain equality of evaporation, in the man- 
ner and for the purpose as specified.” 

24. For an Improvement in Washing Machines; Charles F. Wilgus, West Troy, New 
York. 

Claim.—*Having fully described the nature and operation of my invention, what I claim 
as new is, the employment of the revolving feeding net cylinder, in combination with 
the two sets or circles of rollers, one set of said rollers being allowed to yield, when 
the sack of clothes or other article is drawn round the net cylinder, and between the said 
sets of rollers, and made to spring back, by means of springs, which are connected to the 
rollers, in the manner substantia/iy as shown; the whole being constructed, arranged, and 
operating in the manner described, and for the purpose of washing clothes, and fulling and 
flocking cloths, as set forth.” 

25. For an Improvemert in Manufacturing Gutta Percha and India Rubber; Chas. 
Goodyear and Rebert Haering, Assignors to Charles Goodyear, New Haven, Con- 
necticut; patenced in England, March 4, 1851, 

Cluin.—“Having fuily described the nature of our invention, what we claim is, the 
art or method of maautacturing articles, composed in part of caoutchouc, or other gums 
susceptible of vulcanization, by heating or vulcanizing the same, when surrounded with 
and pressed upon externally or internally by or moulded in pulverized soap stone, sand, 
plaster, or other similar granular, pulverized or porous matter, or in moulds of plaster, or 
other porous substance, substantially as herein described.” 


26. For an Improvement in Machinery for Shaving the Heads of Screw Blanks; Cul- 
ien Whipple, Assignor to the New England Screw Company, Providence, Rhode 
Island; patented in England, November 30, 1852. 

Claim.—*I am aware, that in machines for shaving the heads of screw blanks, the 
shaving cutter, whether moving on a slide or a rocker, has been moved towards and from 
the blank, obliquely to the axis of the blank, and therefore, I do not claim broadly the 
moving of such cutter obliquely; but what I do claim as my invention is, the method of 
shaving the heads of screw blanks, by causing the cutter to approach the blank obliquely, 
and in or nearly in line with the under side of the head, whereby the use of a rest, to sup- 
port the blank against the pressure of the cutter, is dispensed with, substantially as herein 
set forth.” 


APRIL 19. 


27. For Improvements in the Feed Motion of Willowers; Francis A. Calvert, Lowell, 
Massachusetts. 
Claim.—*Having described my improved willower, what I claim as my invention is, 
35* 
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the combination of a set of feeding rollers and endless feeding apron, having an intermit- 

tant motion imparted to them, for the purpose herein above set forth, with the cleaning 

cylinder of a willower.” : 

23. For an Improvement in Excluding Dust from Railroad Cars; James M. Cook, 
Taunton, Massachusetts. 

Claim.—“1 lay no claim to the application of vertical blinds, shutters, or screens, on 
the outside of railroad cars, and nrade to stand at angles of about forty-five degrees there- 
with, and for the purpose of preventing the entrance of dust, smoke, er cinders, into the 
windows thereof; but what I do claim as my invention is, my improvement in the manner 
of constructing and applying a deflector to the outside of a railroad car; the same consist- 
ing, not only in making it to extend along the bottom horizontal or lower part, but up 
along the vertical side of a window opening, substantially as described, and so that while 
the car is in motion, the air impinged against by the vertical face of the guard will be driven 
or moved downwards, and made to pass under or over the guard so as to prevent the dust 
thrown directly upwards from the track, as well as that moving horizontally, or otherwise, 
from entering the windows, as described.” 

29. For,an Improvement in Machines for Planking Hat Bodies; Phineas Emmons, 
City of New York. 

Claim.— Having described my invention, what I claim is, the combination of a reci- 
procating rotary rebber, or presser, with an en.Jless elastic apron, so that by vibrating sail 
rubber, a reciprocating intermittent differential movement is given to the apron, thereby 
operating on both sides of the body, and working it forward at the same time, substantially 
in mode of construction aad manner of operation as herein set forth.” 

30. For an Improvement in Machines for Rolling Bar Iron; James 8. Hartupee and 
Abram Alexander, Pittsburg, Pennsylvania. 

C laim.—* What we claim as eur invention is, the combination and arrangement of 
the two parallel horizontal rollers wih the two vertical rollers, in such a manner that by 
raising or lowering the upper roller, (to form a thicker or a thinner bar,) one of the verti- 
cal rollers will be raised or lowered with *, and, at the same time, the peripheries of all 
the rollers be kept in contact, and in their proper relative positions with each other, and 
also in such a manner that by moving the lower horizontal roller endwise in its bearings, 
(to make a narrower or a broader bar,) the aforesnid vertical roller will be moved laterally 
with the said lower horizontal roller, while, at the same time, the peripheries of all the 
rollers will be kept in contact, and in proper relative postions with each other, substantially 
as herein set forth.” 

31. For an Improvement in Cooking Ranges; Alex. MePrerson, City of New York. 

“The nature of my invention consists in combining the construction of the grate with 
the mode of carrying the flues down the ends of the range, und under the oven.” 

Claim.—*“Having described my invention and its operation, whet [ claim is, the ar- 
rangement of the vertical end flues and diagonal cross plate undet the oven, for causing the 
gas to traverse under the entire surface of the oven of the hereinbefore deseribed cookinz 
range, and operating substantially as set forth.” 

32. For an Improvement in Cutter Fingers of Harvesters; John H. Maurry, Waddan’s 
Grove, Illinois; patented in England, December 9, 1852. 

Claim.—*What I claim as my invention is, constructing the lower part of the finger, 
or the upper or both, with a recess on either side, in front of the finger bar, and an angular 
ridge between the two recesses, to cut entangled fibres, whereby the clogging of the cutting 
apparatus is effectually prevented, as herein descgibed. I also claim constructing the 
fingers so that the sides of its upper half will overhang those of its lower half; the cutte: 
playing between the two, substantially as herein set forth.” 


33. For an Improvement in Cotton Seed Planters; Samuel Miller, Washington Col- 
lege, Tennessee. 

Claim.—“Having fully described my invention, what I claim therein as new is, the 
combination of the open or latticed bottom of the seed hopper with the teeth on the axle 
passing through them into said hopper, for the purpose of drawing or forcing out the seed, 
so that they may be drilled into the ground, the whole being arranged in the manner and 
for the purpose herein described.” 

34. For an Improvement in Machines for Threading Screw Blanks; Thompson New- 
bury, Taunton, Massachusetts. 

C laim.—“Having described the character and operation of the machine for threading 
and pointing screw blanks, what I claim therein as my invention is, Ist, The detached 
tool posts, combined and arranged substantially as described, in combination witb the comb 


| 


American Patents which issued in April, 1853. 415 


arm and arm for carrying the threading tool, under an arrangement and construction sub- 
stantially as herein set forth.” 


35. For an Improvement in Gig Mills for Dressing Cloth; Amasa Woolson, Spring- 
field, Vermont. 

Claim.—* What I claim as my invention in a gig mill, or other machine for dressing 
cloth, is, hanging the cloth rollers in a revolving carriage, or its equivalent, by means of 
which the cloth is run in a reversed direction through the machine, without the necessity 
of winding it from, and rewinding it upon the cloth rollers, as herein before practised.” 
36. For an Improvement in Sewing Machines; Wm. Wickersham, Lowell, Mass. 

Claim.—“Having described my machine, what I claim is as follows: I lay no claim to 
the combination of a single hooked needle and two thread guides, or carriers, as made to 
operate together in a knitting machine, and for the purpose of laying two threads over a 
needle, during the process of the formation of a knit fabric; but what I do claim as my 
invention or improvement is, the combination of a single needle and two thread guides (ear- 
rying separate threads,) so operated that during one passage of the needle through and out of 
the cloth or other material to be sewed, one of the said guides shall lay its thread in the hook 
of the needle, while during the next passage of the needle through and out of the cloth, the 
other guide shall lay its thread in the hook of the needle, each guide acting alternately, as here- 
in before specified. And for the purpose of enabling a machine of the above description 
(or one in which two thread guides and a single needle are employed to sew with two 
threads,) to be used for producing the chain stitch with one single thread passing through 
one of the eyes (s /,) of its two thread guards, n, 1, as described, I claim the improve- 
ment of making one of the said guides, viz: the guide, I, with its long slot, u, for receiv- 
ing the thread in its passage to and through the other guide, as specified. I also claim 
the above described peculiar mode of sewing cloth, or other fabric, viz: by combining two 
threads with the fabric, by drawing them through from the same side of the cloth, and 
through each other’s loops, interlocking them in plegma stitches, so that the threads al- 
ternately bind each other, substantially as specified. I do not claim a hooked needle, 
having a contrivance, such as either a lever turning on a fulcrum applied to, or a needle 
or wire made to extend and work through the shank of the hook, as is used in knitting 
machinery; but what | do claim in a sewing machine is, the improved arrangement of 
applying the closing slide of the hooked needle to the same side as the barb, or hook, so 
that it may slide in a groove in the needle, or carrier, parallel to the motion of the needle, 
in the manner and for the purpose as specified.” 

37. For an Improvement in Purifying Rosin Oil; Samuel L. Dana, Lowell, Assignor 
to the Proprietors of Locks and Canals of the Commonwealth of Massachusetts. 

Claim.—*I do not confine my claim to the use of lime as a base in the above process, 
although I prefer it; alumina, magnesia, potash, or soda, or oxide of lead, may be used in 
the proportion which their atomic weights bear to that of lime. What I claim as my in- 
vention is, the above described process, or its equivalent, of preparing a rosin oil free from 
the peculiar and offensive odor whick characterizes the rosin oil of commerce, by combin- 
ing, as above described, the fluid formed by the first distillation of rosin, or rosin oil, how- 
ever produced, with slaked lime, or other alkaline, earthy, or metallic base equivalent 
thereto, as above described, and distilling from the compound thus formed a deodorized 
preparation of rosin oil, substantially in the manner above described.” 


APRIL 26. 
38. For an Improvement in Sugar Drainers; Henry Bessemer, Baxter House, England; 
patented in England, Feb. 24, 1852. 

Claim.—“Having described the nature of my said invention, and the manner in which 
the same is to be performed, | would have it understood that what I claim as my inven- 
tion is, the combination of the revolving and hollow spreading table, formed with a 
Wire gauze or perforated top, (and connected with an air exhausting apparatus,) the 
spreading mechanism, the water sprinkling pipe, er its equivalent, the means of discharg- 
ing the water and molasses, and that of removing the cured sugar; the whole being sub- 
stantially as specified.” 

39. For an Improvement in Smut Mechines; Samuel Cook, Brockport, New York. 


Claim.—*“Having fully described the nature of my invention, what I claim therein as 
new is, the construction, combination, and operation of the fan, screening plate, and brush 
in the cylinder, and the openings and tubes or pipes leading therefrom; when the fan is 
placed below, and the brush above said plate, so that the blast created by the fan shall 
be drawn through the plate, and also, when said cylinder is provided with discharge 
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openings and tubes, for conveying off the full wheat, the lighter grains and the dust in 

separate directions, substantially as described; and this claim, whether the same be eflected 

in a single cylinder, or in two or more, so long as they are the same, substantially, in 

construction and operation.” 

40. For an Improvement in Machines for Folding Envelopes; Ezra Coleman, Phila- 
delphia, Pennsylvania. 

Claim.—“Having fully described the construction and operation of my machine for 
pasting and folding paper, what I claim therein as new and of my invention is, Ist, ‘The 
lifter, n, which acts in the double capacity of taking the paper from the package to the 
folders, and hold it while the ends are being folded. 2d, The folder, K, in combination 
with the pedals, in such a manner as to hold the paper by the end folders pressing it upon 
the bed while the sides are being folded; the connexion between the pedals being through 
the medium of racks, pinions, and pulleys, or other analogous devices. 3d, ‘The arrange- 
ment of the roller, L. in combination with the handle, 8, by means of arms, rock-shatts, 
and levers, or other analogous device, so arranged that the simple action of raising and 
lowering the handle, n, distributes the paste on F; and, 4th, The roller, a, for the purpose 
of removing the paper after it has been folded, substantially as herein described, and for 
the purpose set forth.” 

41. For an Improvement in Straw Cutters; Reuben Daniels, Woodstock, Vermont. 

Claim.—*W hat I claim as my invention is, the combination of a series of straight ro- 
tating blades, whose cutting edges are equi-distant from and parallel to a common axis 
of rotation, and hence describe a cylinder when they rotate, with a fixed blade baving a 
curved edge given to it, as described, and corresponding to a line drawn obliquely on the 
cylinder, generated by the rotating blades, and set in a position coinciding with that line, 
when by a series of straight knives on a cylinder, are made to cut obliquely, or with a 
shearing eut, by the oblique adjustment of the fixed blade only.” 

2. For an Improvement in the Construction of Iron Candlesticks; Wm. P. Merriam, 
Norman C. Harris, Wm. Wheeler, and E. N. Merriam, Poultney, Vermont. 


Claim.—*“Having fully described the nature of our invention, what we claim therein 
as new, is, the mode of constructing candlesticks of sheet metal, substantially as herein 
described.” 

43. For an Improvement in Hot Air Furnaces; James Bolton, M. D., Assignor to Chas. 
D. Yale, Richmond, Virginia. 

“The nature of my invention consists in packing the space called the air chamber, be- 
tween the stove, furnace, or other heating contrivance, and the wall which encloses said 
chamber, with metallic scraps, twisted into a spiral form, or bent into other shapes, so as 
to allow a space between these scraps for the passage of air; these scraps possessing the 
property of conducting heat, and of absorbing that which is radiated, and of imparting the 
heat to the air within the chamber.” 

Claim.—* What I claim as my own invention is, packing the air chamber, connected! 
with any contrivance for heating the air which it contains, with spiral metallic scraps, or 
scraps of metal bent into other shapes, by which the same effect is produced; these seraps 
being designed for the conduction of heat and absorption of radiant heat, whether they be 
loose or connected with the adjacent walls, or heating contrivance.” 


44. For an Improved Towing Apparatus for Canal Boats; Stephen F. Palmer, City 
of New York. 

Claim.—*“1 do not claim, of itself, the use of a wheel, or drum, containing the spring 
upon or in which to wind a line, as I am aware that such drum, with spring, is in use, 
as applied to tape and clothes lines; but what I do claim as my invention is, the arrange- 
ment of the whéel, with the spring wound upon its axle, and fastened to the frame, as 
described, in connexion with the brake and the tow line, in the manner and for the pur- 
poses herein fully set forth.” 


45. For a Machine for Pointing and Threading Screw Blanks; ‘Thomas J. Sloan, C ity 
of New York. 

“My invention consists in combining, in an organized machine, a cutter and its appen- 
ages, for forming the point on screw blanks, with the chaser or cutter, which cuts the 
thread over the shank and pointed part thereof, down to the point.” 

Claim.—“I wish it to be understood that I do not limit myself to the precise manner 
of mounting and giving the required motions to the cutter, for forming the point on the 
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blank, or the chaser for forming the thread on the shank and point, as these may be varied 
by the substitution of mechanical equivalents. I am aware that letters patent were granted 
to L. D. and Jacob Walter, on the 7th of February, 1842, for an instrument or tool to be 
applied to a mandrel or lathe, for the making of screw bolts, in which there is a cutter 
for cutting or reducing the diameter of the rod to form the shank and leave the head, and 
then to cut off the bolt from the rod, leaving a conical point, and having this combined 
with dies for forming a thread on the shank; but such instrument is not applicable to, 
nor could it be employed in the manufacture of wood screws from wire, with the head 
swedged up, as it is termed; nor is the said instrument adapted to the forming of a com- 
plete thread on the conical point; and therefore I do not wish to be understood as making 
claim, broadly, to the combination of a cutter for pointing with the dies, for forming the 
thread on the cylindrical part of the shank. But what I do claim as my invention is, 
combining in an organized machine, a cutter and its appendages, operated substantially 
as specified, for forming the point on screw blanks, as specified, with the chaser or cutter, 
which cuts the thread over the shank and pointed part thereof, down to the point, sub- 
stantially as specified.” t 


46. For an Improvement in Potato Diggers; Thomas B. Stout, Key Port, New York. 


Claim.—*“In the above improvement I claim nothing separately; the cylinder with its 
teeth attached has been previously employed for cther, if not similar purposes; but what 
I claim as new is, the cylinder, with the teeth attached to its periphery, in combination 
with the beater, and forked cutter, the cylinder, beaters and cutter being constructed and 
arranged in the manner substantially as herein shown and described.” 


47, For an Improvement in Radiators for Stoves; Samuel D. Tillman, Seneca Falls, 
New York. 

Claim.—“Having fully set forth the character and advantages of my improvements in 
radiators and air heaters, or coolers, what I claim therein as new and original is, having 
the entrance and exit passages on the same horizontal line of the radiator, or nearly so, 
and at or about the position or the line of the middle horizontal section of the radiator, 
when such arrangement of these passages is combined with a series of flattened tubes, or air 
passages, and horizontally winding smoke passages, substantially in the manner and for 
the purposes herein set forth. And I also claim, in combination with the vertical air 
spaces and smoke passages formed by the flattened tubes, the successive contraction of 
the air spaces, in the manner set forth; that is to say, the air spaces varying in thickness, 
or the width of their cross section, as they recede from the source of heat, each tube being 
of uniform width or thickness throughout, but narrower, or thinner, than that which pre- 
cedes it.” 

48, For an Improvement in Processes for Preparing Gold; Alfred J. Watts, Utica, N.Y. 

Claim.—* What I claim as my invention is, the within described processes of preparing 


or crystallizing gold, for the purpose of filling teeth, substantially as herein set forth and 
described.” 


49. For an Improvement in Rice Hullers; David Marsh and Bennet Whitney, Fairfield, 
Connecticut. 
Claim.—*“Of the above described machinery, we claim the two dentated cylinders, and 
the dentated beating arms running between them, to be used in connexion with the above 
described machinery.” 


50. For an Improvement in Cementing Materials for Ornamental Compounds; Chas. 
Ludwig Gran, Hamburg, Germany, Assignor to Conrad Poppenhusen, Brooklyn, 
New York; patented in Germany, December 18, 1847. 

Claim. —“What I claim as my invention is, the method of making artificial veneers, 
etc., by combining with saw dust, or the equivalents thereof, as herein specified, the curd 
of milk, and lime, or its equivalent, after these latter have been triturated and thoroughly 
mixed and reduced to a semi-fluid state, substantially as specified.” 


51. For an Improved Chain Cable Stepper; John E. Crane, Lowell, Massachusetts. 
“My improved self-acting chain stopper consists of a metallic ridge secured to the deck 
of a vessel, near the hause hole, and a pawl secured to the bulwark, or knight head, (or 
other suitable support,) in such a position that its acting end will fall upon the top of said 
ridge, substantially as represented in the drawings.” 
Claim.—*“I am aware that a pawl or nipper has been hinged above the hause hole, for 
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the purpose of stopping the cable, by pressing it against the under side of the hause hole; 
and I am also aware that a chain stopper has been described, which consists of two coy. 
cave plates of iron, between which the chain passes; the lower one of the said plates being 
firmly secured to the deck, and the upper plate being turned upon a hinge, and the chain 
stopped by pressing it tightly between the said plates, by means of leverage applied to the 
upper plate; and, therefore, ] wish it to be understood that I disclaim having invented the 
equivalent, in principle or action, of either of the said chain stoppers; but what I do claim 
is, the ridge rising from the deck of a vessel, between the hause hole and the windlass, 
combined with a heavy pawl placed above it, the said parts being arranged as herein de- 
scribed and represented, whereby each moving link of the cable is turned flatwise in pass- 
ing over the ridge, and each link is acted upon by the pawl, substantially as described.” 


Re-issvres For Apnit, 1853. 


1. For an Improvement in Machinery for Trimming Books, §c.; Larnard F. Mark- 
ham, Cambridgeport, Mass.; dated April 18, 1848; re-issued April 19, 1853. 

Claim.—*What I claim as my invention is, the turning and adjustable book holder, 
arranged as herein above described, so as to be made to assume either of the three posi- 
tions herein above specified, and so that the three edges of a book may be trimmed by a 
single adjustment of the same in said holder, and by the movement of said holder on its 
pivot consecutively to each ef the aforesaid three positions; whether such holder be com- 
bined with a reciprocating knife or cutter having any other shape or motion. I also claim 
the adjustable frame, in combination with the turning book holder, or the turning and 
adjustable book holder, for the purpose herein above specified. I also claim the combina- 
tion of the table (on which the book holder is supported) arranged so as to be gradually 
raised to convey the edges of the book to the knife, with a reciprocating knife, or any other 
knife or cutter having any other shape or motion.” 

2. For Improvements in Movable Breeches for Fire Arms and Appurtenances to the 
same; Benjamin Chambers, Washington, D. C.; dated July 31, 1849; re-issued 
April 19, 1853. 

“The nature of my invention consists in combining with a hinged breech piece, the 
support, slot, and lever, whereby the said breech piece is easily moved into and out of 
place, in closing and opening the gun for the purpose of loading, swabbing, &c. Also, in 
combining with a gun having a dissected breech, the flanched shield, through which the 
cartridge is made to pass into the chamber over the dissected screw, without danger of 
being broken by the ends and edges of the threads. Also, the enlargement near the 
shoulder of the rammer, whereby the shield through which the cartridge has been rammed 
is made to adhere by friction to the rammer, and to be drawn out of the breech of the gun, 
without requiring a second operation for taking it out. And lastly, the perforated point or 
nipple on the percussion cap.” 

Claim.—*Having thus fully described the nature of my invention, what I claim therein 
as new is, in combination with a hinged breech piece, the support, the slot, and lever, 
whereby the said breech piece is easily moved into and out of place, in closing and open- 
ing the gun for the purpose of loading, swabbing, &c., substantially as deseribed. I also 
claim, in combination with a gun having a dissected screw breech, the flanched shield, 
through which the cartridge is made to pass into the chamber over the dissected screw, 
without danger of being broken by the ends and edges of the threads, as herein set forth. 
T also claim, in combination with a rammer for charging guns at the breech, the project: 
ing central point, whereby the cartridge is being driven to its place in the chamber, !s 
perforated at its base, to receive the point of the percussion cap herein described, for the 
purpose of insuring the ignition of the gunpowder, as set forth. I also claim the enlarge- 
ment near the shoulder of the rammer, whereby the shield through which the cartridge 
has been rammed is made to adhere by friction to the rammer, and to be drawn out of the 
breech of the gun, without requiring a second operation for taking it out. And I wish it 
to be understood, that in these claims I shall not confine myself to the exact arrangement 
of parts herein described, but shall vary the same at pleasure, while I attain the same 
ends by means substantially the same.” 

3. For an Improved Cannon Lock; Benjamin Chambers, Assignor to Joanna Chambers, 
Washington, D. C.; patented July 31, 1849; re-issued April 19, 1853. 

“The nature of my invention consists in forming upon the lock, or the pin or piece to 
which the lock is attached, the sectional or quarter screws, male and female, for the pur 
pose of speedily removing the lock to supply it with the cap, pellet, or other material by 
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which the gunpowder is ignited, and of firmly holding the same in place on the gun when 
it is to be discharged.” 

Claim.—“Having thus fully described the nature of my invention, what I claim therein 
as new is, the method of securing the lock to the gun by means of the sectional or quarter 
screws, for the purpose of speedily opening or removing the lock to supply it with the cap, 
pellet, or other material by which the gunpowder is ignited, and for firmly holding the 
same in place on the gun when it is to be discharged, substantially as herein described. 
I also claim forming the gun lock in such a manner, that the hammer rod and the per- 
cussion rod shall be in separate pieces, laying axially within the same barrel whereby the 
coiled main spring is made to urge the hammer rod against the head of the percussion rod 
to discharge the piece, and the recoil spring on the percussion rod is made immediately to 
draw back, and hold the valve which closes the interior of the lock against access of smoke 
and gases, as herein set forth.” 

4, For an Improvement in Reaping Machines; Wm. F. Ketchum, Buflalo, New York; 
patented July 10, 1847; re-issued October 21, 1851; re-issued April 26, 1853. 

Claim.—*Having fully described my improvements, what I claim as my invention is, 
Ist, Placing the cutter bar and cutters lower than the frame of the machine and opposite 
the side of the plane of the wheel, in such a manner as to leave unobstructed space below 
the frame, and also between the wheel and the cutters, with their supports, to allow the 
machine to pass freely and without clogging over the cut grass or grain, as set forth. 2d, 
I also claim placing the cutters lower than the frame and axle, and in or nearly in the 
same vertical plane with the axle on which the frame hangs and vibrates, and parallel or 
nearly so to said axle, so that the vibrations of the frame, on uneven ground, shall not 
materially elevate or depress the cutters, as herein set forth. 3d, I also claim the endless 
chain of cutters, in combination with the guard teeth, operating substantially as described.” 


Desiens ror Apnit, 1853. 
1. Fora Bust of Daniel Webster; ‘Thomas Ball, Boston, Mass., April 19. 

Claim.—*What I claim as my production is, the new design of a bust of Daniel Web- 
ster, of colossal size, as represented in the drawing.” 

2, For a Water Cooler; Edward M. Mangle and George Phipps, County of Philadelphia, 
Pennsylvania, April 19. 

Claim.—‘*We do not claim any of the separate ornaments; but what we do claim as 
our invention is, the design and configuration of the ornamental water cvoler herein above 
described.” 

3. For a Clock Case Front; Charles Chinnock, City of New York, April 19. 

Claim.—“*What I claim as my invention or production is, the design and configuration 
of the plate shown in the drawings and described, forming the front of a clock case.” 

4, Fora Clock Case Front; Charles Chinnock, City of New York, April 19. 

Claim.—*What I claim as my invention is, the design and configuration of the metal 
plate represented fully in the drawings, the same forming the front of a clock case.” 

5. For a Clock Case Front; Charles Chinnock, City of New York, April 19. 

Claim. —*What I claim as my invention or production is, the design and configuration 
of the plate, as described and represented in the accompanying drawings, forming the 
front of a clock case.” 

6. For a Cooking Stove; Jacob Beesely, Assignor to William P. Cresson, District of 
Spring Garden, Pennsylvania, April 19. 

Claim.—*What I claim as my invention is, the combination and arrangement of the 
ornamental forms and figures represented in the drawings, and forming together an orna- 
mental design for a cooking stove.” 


7. For a Cooking Stove; Samuel H. Sailor, Philadelphia, Pennsylvania, April 19. 


Claim.—*W hat I claim as my invention or production is, the configuration and arrange- 
ment of the ornaments in bas-relief, as described in this specification and drawings, on the 
front plates, feed door, curved surface, doors, panels, and legs, forming a new and original 
design of cook stove, denominated the Victor C omplet.” 


8. For Girandoles, Candelabra, &c.; Robert Edwin Dietz, City of New York, April 26. 
Claim.—“What I claim as my production is, the combination and arrangement of the 
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ornaments described and set forth, to form an ornamental design for girandoles, cande. 
labra, &c.” 


9. For Ladies’ Hair Combs; Jeremiah Hills, Newtown, Connecticut, April 26. 


Claim.—“What I claim as new is, the design and configuration of the series of loops, 
forming the chains, as herein described and represented in the drawings.” 


10. For a Portable Range; Garrettson Smith and Henry Brown, Assignors to North, 
Chase, & North, Philadelphia, Pennsylvania, April 26. 
Claim. —*What we claim as our invention is, the design and configuration of the 
mouldings and ornamental work, as herein described, forming an ornamental design for a 
portable range.” 


11. For a Cooking Stove; Samuel H. Sailor, Assignor to C. W. Warnick and F. Lei- 
brandt, Philadelphia, Pennsylvania, April 26. 

Claim.—*What I claim as my invention or production is, the configuration and ar- 
rangement of the ornaments in bas-relief, upon the doors, side plates, bed plate, back, and 
feet, as described in this specification and the drawings, forming a new and original design 
for cook stoves, designated as the Capitol.” 


12. Fora Portable Range; John C. Smith, Assignor to C. W. Warnick and F. Leibrandt, 
Philadelphia, Pennsylvania, April 26. 

Claim.—*What I claim as my invention or production is, the configuration and ar- 
rangement of the ornaments and mouldings upon the plate, door, and foot, as set forth in 
this specification and the drawings, forming a new and original design for the front of a 
portable range.” 


MAY 3. 


1. Foran Improvement in Revolving Fire Arms; Robert Adams, London, England; 
patented in England, February 24, 1851. 


“The improvements in the construction of rifle barrels of fire arms, consist in forming 
raised ridges on the inner surface of such barrels, in place of grooves, or the ploughed hol- 
lows, commonly called rifling; and I prefer to form such ridges angular, as shown by the 
section of a barrel; but the shape and number of such ridges may be varied.” 

Claim.—*“I claim the improvement of combining with the frame and the hammer the 
spring for holding the hammer back; the sear attached to the trigger, by a swivel joint, 
and acting on the hammer; the stop or projection on the trigger, for holding the chambers 
in position, when firing, substantially as herein described.” 


2. For an Improvement in Elastic Exercising Machines; Richard L. Hinsdale, City of 
New York. 


Claim.—*I am not aware that the elastic bows have ever been applied, solely, to the 
purposes of exercise,-and aside from the discharge of arrows. What I claim is, Ist, The 
bows on their hubs, and the strings and handles, either alone or in combination with tie 
spring and vibrating platform. 2d, The elastic reciprocators, made and operating as de- 
scribed. 3d, The bows on the brackets, or their equivalents, either alone or in combination 
with the spring platform, for the purposes of vertical exercise, as described and shown.’ 
3. For an Improvement in Mould Candle Apparatus; George Kendall, Providence, 

Rhode Tdands patented in England, Nov. 12, 1852. 


Claim.—“Having described my improvements, and indicated a few of the many 
modifications of which they are susceptible, what I claim therein as new is, Ist, The 
arrangement of the traveling and fixed railways, on which the moulds are transferred 
from place to place, as required in the process of casting candles, as herein described, in 
combination with an oven for heating the moulds, a melting pot, to prepare the fat for 
casting, and apparatus for drawing the candles from the moulds, substantially as herein 
set forth. 2d, In combination with a series of moving stands of moulds, I claim the counter- 
poised hooks, or the equivalent thereof, arranged and operating as herein set forth, to aid 
in drawing the candles and centreing the wick, in such manner as to dispense with much 
of the care and skill heretofore required for the performance of this operation. 34, I 
claim an elastic or a yielding cap, for the lower end or tip of the moulds, which performs 
the two functions of stopper, and the friction brake, to stretch the wick, substantially as 
herein set forth. 4th, I claim the wick clamp, constructed and operated as herein set 
forth. 
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4. For an Improvement in Manure Carts; Daniel Reid, Washington, North Carolina. 
“The nature of my invention consists in spreading the guano, or other manure, equally 
on the surface passed over by the cart, or in depositing the same in hills, at regular in- 
tervals.” 
Claim.—“I claim as my invention, the measuring valve apparatus, beneath the lower 
hopper, in combination with the said hopper, for discharging manure in hills, as set forth.” 


5. For an Improvement in Corn Shellers; George W. Reid, Evansville, Indiana. 


Claim.—*Having fally described my improved corn sheller, what I claim therein as 
new is, the combination and arrangement of the sloping longitudinal slat screen, and the 
transverse slat screen, for the rapid and thorough separation of the corn from the cobs, as 
they are thrown from the concave, by the shelling cylinder, upon the said combined screens, 
substantially as herein set forth.” 


6. For an Improvement in Machines for Sawing Barrel Heads; Paris J. Steere, Che- 
shire, Massachusetts. 
Claim.—*Having described my invention, what I claim as new is, the finger in combi- 
nation with the movable shaft, for the purpose of converting the curvilinear motion of the 
saw into a rectilinear motion, in the manner substantially as described.” 


7. For an Improvement in Machines for Shrinking Hat Bodies; James 8. Taylor, 
Danbury, Connecticut. 

Claim.—* What I claim is, the process of shrinking or sizing the hat bodies, by pass- 
ing them longitudinally into or through a chamber, formed by placing several cylinders or 
rollers (having concave or other denomination of surfaces) in such a proximity as to form 
the said chamber, as herein before substantially set forth.” 


8. For Improvements in Repeating Fire Arms; Charles N. Tyler, Worcester, Mass. 


Claim.—*“What I claim as my invention is, Ist, Arranging the cock insuch a manner 
that it may be raised and will stand up, without being held by a sear or catch, and may then 
be gradually lowered again without tripping to fire the charge, or may be tripped to fire the 
charge, at the option of the operator, whether the devices employed be such as are herein 
particularly described, or the equivalent thereof, for producing the same result. 2d, The 
movable stop operated upon by a stud or button, protruding through to the outside of the 
stock, in combination with a fixed rest, and the jack, substantially as described, for the 
purpose of preventing the jack being thrown far enough back to clear the tongue, through 
which the trigger acts upon it, whereby the escape of the driver or hammer is rendered 
impossible while the stop is in operation. 3d, ‘The magazine, constructed with a self-acting 
driver, which places the cartridges in succession in front of the discharger, and with a dis- 
charger that will draw itself back, and place the pulling rod in the proper position for trans- 
ferring the cartridge into the breech, so that they may be transferred as required, by 
simply pressing with the finger upon the pulling rod. I am aware that a magazine or charger 
is described in the patent for a shoe pegging machine, granted to Juhn Robinson, October 
3ist, 1848, and I make no claim to any thing in it.” 


9. For an Improvement in Apparatus for Drawing Water from Wells; Samuel R. 
Wilmot, New Haven, Conn., Assignor to Joseph Kent, Baltimore County, Md. 
Claim.—*What I claim as my invention is, the projecting stud, in combination with 
the spring and grooved pulleys, for the purpose of contracting the spring by the weight of 
the bucket, and causing the pulleys to grasp firmly the way, in the manner and for the pur- 
poses herein specified.” 


10. For Improvements in Rails for Rail Roads; Patrick O'Reilly, Reading, Pa.; ante- 
dated November 3, 1852. 

Claim. —“What I claim as my invention is, the divided or double plate rail herein de- 
scribed, which is composed of a flanched arch or bridge rail, of the usual form, and about 
half the usual thickness and weight, with another rail of similar external form, thickness, 
and weight, on which it rides; the underside of the arch of the upper rail or rider forming 
a groove to fit over and rest upon the arch or tongue of the lower rail, the flanches of the 
upper rail resting upon and fitting those of the under rail, and the spike holes of the two 
corresponding, so that the same bolts or spikes will secure them firmly together and to 
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the foundation; the compound rail thus formed and proportioned, having a double bridge 
and a double base, the two portions of which reciprocally support and strengthen each 
other. I likewise claim the method herein described, of strengthening the joints of the 
ordinary bridge rail, while leaving its middle of adequate strength, by moving a longitudi- 
nal section of its inside, equal to about half the weight of the rails, half its length endwise, 
so as to break joint with the outside, or constructing the rail in two parts to correspond, 
in form and position, with the two parts of the inner half where divided from the outer, 
and moved as aforesaid, whereby the joints of the upper rail are rendered as capable of 
supporting the load at its middle, and the whole made stronger, with a given quantity of 
material, than by any mode of construction heretofore known.” 


11. Foran Improvement in Rails for Railroads; J. Dutton Steele, Pottstown, Pennsy!- 
vania, Assignor to Charles E. Smith, Philadelphia, Pennsylvania. : 

Claim. —“Having fully described my invention, what I claim therein is, the construction 
of a rail in two parts, and which is composed of a flanched or bridge rail of usual form, 
with another rail, or splice plate, of similar external form, on which it rides; the under- 
side of the arch of the upper rail forming a groove, to fit over the arch or tongue of the 
lower rail or splice plate, and the flanches of the one overlaying and resting upon the 
flanches of the other; and the flanches may be riveted together, or the spikes or bolts fasten- 
ing the rails, at large, to their bearings, may be made to pass through the said flanches, 
and thus perform the double office of fastening them together, and to their bearings, and 
the interior rail may have a solid or hollow tongue, or rib, and it may have a length sutli- 
cient to give ita bearing on three sills or crossties, directly under and adjacent to the joint, 
or it may be equal, in length, to the upper or main rail, and brake joints with it, as may 
hereafter be found the most desirable.” 


MAY 10. 


12. For Improvements in Counter Sinks; Asahel G. Bachelder, Lowell, Mass. 


Claim.—“What I claim as my invention is, an independent counter sink, so construct- 
ed that it may be used on different sized bits, or other instruments for boring, for the 
purpose of counter sinking, as well as gauging the depth of the hole, at the same time it 
is bored, substantially as described.” 


13. For an Improvement in Pump Valves; Nehemiah Dodge, City of New York. 

Claim.—*W hat I claim is, an arched valve, formed by passing two planes, inclined to 
each other, through a semi-cylinder of the same diameter with the bore of the pump, the 
sectional valve thus formed, being hinged by one vertex to the interior of the bore, tor 
the purpose herein before substantially set forth.” 


14. For an Improvement in Washing Machines; E. L. Evans, Hartford, Conn. 


Clain. —*WhatI claim as my invention is, the combination of the rubber a a’ and rod 
or handle r, for the opening or closing said rubbers, by the same handle with which the 
rubbing is performed; I also claim the combination of the rubbers ¥’ x with the rubbers 
4’ a and the bars d, so that the two pairs of rubbers shall, each of them, grasp the cloth 
and rub it between them, substantially as herein set forth and described.” 


15. For an Improvement in Invalid Locomotive Chairs; Thomas 8. Minniss, Meadville, 
Pennsylvania. 

Claim.—*What I claim as my invention is, the combination of the wheel, axle and 
shank, on the end of the projecting arm, by which a central support is given to the frame 
within the dish of the wheel; the bearing in the hub being central with the bearing of the 
rim, permitting a free lateral movement to the wheel, without changing its point of sup- 
port to the frame, and enabling the wheel to receive any shock on its rim _ with firmness, 
while its plain surface is left unobstructed from the free movements of crank and handle. 
{ also claim the arrangement of the adjustable handle, which can be used to pull the chair, 
or as a guide in the hands of the invalid, when pushed by another, or changed to a erank 
of various length of stroke, to suit the invalid, when he wishes to propel himself with his 
own hand. The materials used in the construction of said machine, being wood, iron, or 
other material, as convenience or fancy may dictate.” 


16. For an Improved Ditching Machine; Jonathan W. Morrill, Hampton Falls, New 
Hampshire. 
Claim.—“W hat I claim as my invention is, Ist, The employment of the swinging cut- 


gi 

> 

7 

fi 

i 

| 

| 

j 


American Patents which issued in May, 1853. 423 


ter, in combination with the swinging spade, the whole being constructed, arranged and 
operated in the manner and for the purpose substantially as herein set forth. 2d, I also claim 
the combination of the swinging cutter, swinging spade, and lever, the whole being ar- 
ranged and operated in the manner and for the purposes herein specified.” 


17. For an Improvement in Fastening Leather Beltings: Enoch Osgood, Bangor, Me. 


“The nature of my invention is such, that by the employment of metallic hooks and eyes, 
on tapering screws, inserted into the edges of leather belting, the same may be closely 
united, and made to run smoothly.” 

Claim.—* What I claim as my invention is, the application of the tapering screws, with 
hooks and eyes, screwed into the edges or ends of leather or belting, for the purpose of 
uniting the edges together as above described.” 


18. For an Improvement in Registering Apparatus for Printing Presses; John W. 
Richards, Hoboken, New Jersey. 


Claim—*T do not claim the rock shaft, or point arm d, and point 3, as these are well 
known; but, what I claim is, Ist, the circular slotted plate, let in flush with the face of the 
feed board, and fitted so that it can be rotated, to bring its radial slot into any desired posi- 
tion, to pass the registering point, as deseribed and shown. 2d, I claim the spindle 9 and 
arm 11, connected to and combined with the circular slotted plate, so as to slide vertically, 
when actuated by competent mechanical means, and project the point 12, through the slot 
in the plate, as specified.” 


19. For an Improvement in Machines for making Wrought Nails; John P. Sherwood, 
Fort Edward, New York. 


Claim—“W hat I claim as my invention is, the combination of a revolving cam drum 
with the converging die stocks, moving in directions oblique to the axis on which the cam 
drum revolves; the cams being constructed as herein set forth, with two curved faces 
meeting at an angle; the whole arrangement being such, that dies moving at right angles 
to each other, are operated by a single drum, without the intervention of rods or levers. I 
also claim the compound gauge and nipper (x) which acts as a gauge, to regulate the 
breadth of the nail blank, and also, as a nipper, to hold it firmly during the action of the 
pointing die, the same operating as herein described.” 


20. For an Improvement in Operating and Controlling the Rudder of Steam Vessels; 
Frederick E. Sickels, City of New York. 

“The nature of my invention consists in combining with the steersman’s handle and the 
rudder, an engine, so arranged as to move and hold the rudder, with and against the force 
of the propelling engine.” 

Ciaim—*“Having fully described the nature of my invention, what I claim therein as 
new is, operating and controlling the rudder of a vessel, by combining the steersman’s 
handle and the rudder, with an engine, so arranged, as to move or hold it, with and 
against the force of the propelling engine, substantially as described.” 


21. For Improvements in Machines for making Hook Headed Spikes; John H. Snyder, 
Troy New York. 

Claim.—* What I claim as my invention is, rolling wedge pointed spikes between ro- 
tating dies, so formed that the face of one shall be the reverse of one face of the spike, 
when formed, and the face of the other die to correspond, in the rotation, with the other 
face of the spike, substantially as specified. I also claim forming hook heads on spikes, 
by rolling from the point towards the head, to force the surplus metal towards the head, 
and then bending and giving the form required, by a lip on one of the dies projecting be- 
yond its face, so that it shall have an increased motion, by reason of its greater radius, to 
give the required form, substantially as described. I also claim, in combination with the 
dies for rolling the shank of the spike, making the heading lip, for forming the head, mova- 
ble, by forming the said lip on the end of a bar adapted to slide in the stock of the die, 
substantially as and for the purpose specified. I also claim, in combination with the rota- 
ting dies, the employment of the sliding cutter and carrier, substantially as specified, for 
cutting from a rod the required lengths of rod, and carrying thereto the rotating dies, 
substantially as specified. And finally, I claim, in combination with the rotating dies, the 
slides for presenting and forcing the end of the red into the rotating dies, to insure the 
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proper position of the rod in the dies, substantially as specified; for, if the rod be not griped 
by the dies at the proper time, there will be either too much or too little metal for the 
forming of the head.” 


22. For an Improvement in Manufacturing Malleable Iron directly from the Ore; 
George A. Whipple, Newark, New Jersey. 

Claim.—*Having fully described my improvements in iron manufacture, what I claim 
therein as new is, forcing down upon the iron ore, from the roof of the furnace, in the 
different stages of the process, as required, and on the different hearths, atmospheric air, 
either heated or cold, for the purpose of decarbonizing the ore, and bringing the iron to 
nature, or refining the same and regulating the degree of heat, substantially in the man- 
ner and for the purpose herein described.” 


23. For an Iaprovement in Locomotive Engines; D. Winder, Xenia, Ohio. 


Claim.—*W hat I claim as my invention in locomotive steam engines is, the employ- 
ment of three engines, connected with a three throw crank on the driving shaft, with the 
cranks arranged at equal distances apart on the cirele, substantially as specified, when this 
is combined with the employment of valves, stop cocks, or their equivalents, for letting the 
steam on both ends, or cutting it off from one end, to work the engines, on the single or 
double acting principle, substantially in the manner and for the purpose specified.” 

24. For an Improvement in Paint Compounds; Charles F. Sibbald, Philadelphia, Penn- 
sylvania; patented in England, October 15, 1852. 

C laim.—“Having described the manner in which my metalline compound may be made, 
and pointed out a few of its uses, I do not claim either of its elements separately; but what 
I do claim as my invention is, the compound of tallow, plumbago and charcoal, herein 
specified, substantially in the manner and for the purposes herein set forth.” 


25. For an Improvement in Knitting Looms; John Mee, Assignor to John Mee and 
John Rourke, Lowell, Massachusetts, and Gilbert Mackennon, Portsmouth, New 
Hampshire. 

Claim.—*I do not herein claim the improved manufacture of ribbed fabric, made by 
two sets of warp threads; but what I do claim as my invention is, the two sets of thread 
guides, in combination with the two sets of needles, (or their equivalents,) and machinery 
for casting the loops, the whole being made to operate together, substantially as herein 
before specified; not meaning to claim the invention of a single set of thread guides, in 
combination with two sets of needles, and machinery for casting the loops, as such is not 
new; but meaning to claim the invention of two sets of thread guides, in combination with 
two sets of needles and machinery for casting the loops, all substantially as described, 
and operating together, to produce a ribbed knit fabric, such as I have explained. I also 
claim the improvement of causing the two sets of needles to work, or move up and down, 
independently of each other, or in other words, so that one set may move downwards, or 
be moved out of the way of the thread guides, to be brought into operation on the other 
set; such improvement enabling me to bring or arrange the two sets of needles close to- 
gether, and thus make cleser work than can be produced when the two sets of needles 
are made to move in one direction (either up or down) at the same time.” 


26. For an Improvement in Warp Net Fabrics; John Mee, Assignor to John Mee ani 
John Rourke, Lowell, Massachusetts, and Gilbert Mackennon Portsmouth, New 
Hampshire. 

Claim.—“What I claim as my invention is, the above described new or improved 
manufacture of warp knit ribbed fabric, the same being made by means of two sets o! 
hooks or needles, and two sets of warps or warp yarns, laid and looped together, and up- 
on the said hooks or needles, substantially in the manner as herein before specitied, and 
whether to exhibit ribs, to equal or unequal widths, on opposite sides of the fabric, as ex- 
plained.” 


27. For an Improvement in Tonguing and Grooring and Moulding Cutters; James 
M. Patton and William F. Fergus, Assignor to John C. Da Costa, Philadelphia, 
Pennsylvania. 

“The nature of my invention consists in arranging series of cutting teeth, for forming 

a tongue, groove, or moulding on the periphery ofa generally elliptical plate, inclined to the 

axis of its rotation, so that, as the said plate is rotated, the cutting teeth upon its periphery 

shall correspond, in reverse, to the tongue, groove, or moulding, to be formed thereby.” 
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Claim.—* What we claim as our invention is, arranging the cutting teeth on the pe- 
riphery of a plate, inclined to the axis of its rotation, so that as they are rotated, they shall 
correspond, in reverse, to the tongue andigroove or moulding, to be formed thereby, in the 
manner substantially as herein described.” 


28. For an Improvement in Printing Presses; James Young, Assignor to John W. Mid- 
dieton, Philadelphia, Pennsylvania; ante-dated November 10, 1852. 

“My invention consists in the construction and arrangement of the various parts of a print- 
ing press, so as toexecute the work with facility, while the greatest simplicity of construc- 
tion is maintained, and the whole is quite under the management of the pressman; the 
especial points of novelty are the making and the mode of throwing off the impression, the 
nippers and nipper frame, the false bed and its accessories, the mode of working the 
rollers, and the mode of fastening the frame to the bed.” 

Claim.—*Having thus fully described my improvements in printing presses, what I 
claim is, Ist, the combination and arrangement of mechanism for operating the inking 
rollers, as herein described. 2d,I claim a false bed, hinged,to a stationary one, and 
the mode of fastening the form to the bed, as described. 3d, I claim the eccentric, in com- 
bination with the platen, by means of which, the latter can be adjusted while in motion, 
or thrown off, substantially in the manner and for the purpose specified.” 


FRANKLIN INSTITUTE, 


Proceedings of the Stated Monthly Meeting, May 19, 1853. 


George W. Condrroe, Esq., President, pro tem. 

John I’. Frazer, Treasurer. 

Isaac B. Garrigues, Recording Secretary. 

The minutes of the last meeting were read and approved. 

Letters were read from the Royal Society of London, and L’Ecolé 
Impériale des Mines, Paris. 

Donations to the Library were received from The Royal Astronomical 
Society of London; L’Ecolé Impériale des Mines, Paris; W. J. McAl- 
pine, Esq., Albany, New York; The Metropolitan Mechanics’ Institute, 
Washington City, D. C., and from Messrs. Theophilus Code, Prof. John 
F, Frazer, George Harding, Charles E. Smith, and Dr. J. S. Sellers, 
Philadelphia. 

The Periodicals received in exchange for the Journal of the Institute 
were laid on the table. 

The ‘f'reasurer read his statement of the receipts and payments for the 
month of April. 

The Board of Managers and Standing Committees reported their 
minutes. 

The Board of Managers reported their action in abolishing the School 
of Design for Women, in accordance with the recommendation of the 
following report of the Committee on the School:— 


To the Board of Managers, Franklin Institute: 


Gextiemen:—The Committee on the School of Design for Women, report, that cir- 
cumstances have arisen, which in the judgment of the Committee, render it expedient for 
the Board of Managers to abolish the School of Design for Women, which has been placed 
under their charge. 

The Committee have labored with great earnestness to render this branch of the Insti- 
tute worthy of it, but have been thwarted by infernal dissensions in the School, which 
paralyzed their efforts and destroyed its usefulness. 
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Believing the School had attained that permanency which would warrant a call on their 
fellow citizens for a sum sufficient for a permanent endowment, an effort was made to 
obtain it, and the sum of seventeen thousand dollars, or nearly half the proposed amount, 
was subscribed, when difficulties of so serious a character took place, that the effort was 
suspended. The subscriptions were conditioned upon success in obtaining the whole 
amount asked for, and are of course not available for the purpose intended. 

The Committee made every effort in their power to heal the troubles in the School, and 
would have succeeded if they had been unanimous in their views; but unfortunately the 
lady through whose exertions the School was first instituted, took a view of the subject 
adverse to that taken by the rest of the Committee, and it soon became manifest that the 
success of the School depended upon a reorganization of the Committee, dispensing with 
her assistance, or an abandonment of the School to her and her friends. With this view 
an offer was made to Mrs. Peter verbally, that if she could organize an Association satis- 
factory to the Committee, they would recommend to the Institute a transfer of the School 
and the property accumulated for its use. ‘This offer was at first declined, but afterwards 
the suggestion was renewed by that lady, and acceded to by the Committee. 

A number of highly respectable gentlemen having, at the instance of Mrs. Peter, as- 
sociated for the purpose, and having made,themselves responsible by a written agreement, 
to assume all the contracts, liabilities and engagements of the Committee and the Institute, 
the Committee now recommend, that the School of Design for Women, of the Franklin 
Institute, be abolished, and the existing property transferred to them. ‘I'o this end the 
Committee offer the subjoined resolutions to the consideration of the Board. 

In the course pursued, the Committee have been governed by the consideration that the 
School having originated with Mrs. Peter, it was due to her, to give her the opportunity 
to carry out her own views and purposes to the end, through such means as she might 
deem expedient; otherwise, reflections might be cast on them for having assumed an in- 
stitution the credit of which was due to another. Under other circumstances they would, 
at an earlier day, have proposed a re-organization of their body, and would have assumed 
the responsibility of the Institution. 

It is due to the teachers of the Industrial Classes, to bear testimony to their unceasing 
efforts to develope the plans of the Committee, and the usefulness of the Institution, as 
well as to their entire propriety of deportment; and to the pupils for the assiduity and 
talent they evinced, by which they had already given conclusive evidence that the estab- 
lishment of the School would have been a vast public benefit. 

The success of the Drawing School was necessarily more varied, but many of the pupils 
have already attained so high a degree of excellence as to make their success in the de- 
signing room certain. 

It is much to be regretted that, both teachers and pupils in the Industrial rooms, and 
several of the pupils in the Drawing School, have expressed their determination to with- 
draw under the new organization, but it is expected that the teachers will make such ar- 
rangements as will render the acquirements of most of the pupils available to themselves 
and the public. 

It cannot be doubted, however, that the public spirited gentlemen who have assumed 
the responsibility of the Institution, will soon restore it to vigor and usefulness. 

All of which is respectfully submitted by 
8. V. MERRICK, 
F. FRALEY, 
DAVID 8. BROWN, 
CHARLES E. SMITH, 

Haut Ivstitere, Committee. 

Philadelphia, April 20th, 1853. , 


Resolved, That the School of Design for Women, of the Franklin Institute, be and is 
hereby abolished, and that the Committee are authorized to transfer all the property ap- 
pertaining to the School to Messrs. Job R. Tyson, Charles Gibbons, P. P. Morris, John 
Grigg, William D. Kelley, René Guillou, and William H. Bacon, under the provisions ot 
contract signed by said parties, April 23, 1853. 

Resolved, ‘That the Committee be instructed to notify the liberal citizens who so gen- 
erously subscribed to the Endowment Fund, that all claims of the Franklin Institute on 
them in consequence of said subscription, have ceased, and to return them the thanks of 
the Franklin Institute for their liberality. : 

Resolved, That the thanks of the Board of Managers be returned to Mr. Thomas W. 
Braidwood, Teacher of the Designing Class; Mr. Charles E. Maas, Teacher of the W ood 
Engraving Class; Miss Esther H. Hayhurst, Teacher of the Block Cutting Class; and 
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Miss Hannah L. Oakford, Temporary Teacher of the Drawing School; and to the Pupils 
under their charge for the zeal and assiduity displayed in their several spheres and duties, 
and for their correct moral and professional deportment, and the earnest desire evinced 
by all for the success of their several departments in the School. 

Resolved, That the Minute Book and all papers appertaining to the School of Design, 
shall be placed by the Actuary among the Archives of the Institute. 

New candidates for membership in the Institute (3) were proposed, 
and the candidates (6) proposed at the last meeting were duly elected. 

Dr. Rand exhibited a Russian sleigh runner, brought by Joseph Harri- 
son, Jr., Esq. It is of iron, grooved in the under surtace, so as to be less 
liable to sink into light snow. There is a bridge upon it, in which is a 
socket or box, so that by taking the wheels off of an ordinary carriage, 
and inserting the journal part of the axle into one of these boxes on each 
side, the carriage is converted into a sleigh. Dr. R. remarked that a 
similar contrivance would no doubt be of service to our fire companies, 
whose efforts to reach a fire are often much embarrassed by newly fallen 
snow. 

Dr. Rand further exhibited J. L. Gatchell’s lightning rod. The point is 
of copper, gilded, and terminates in a platinum point. It is surrounded 
by a number of pointed copper rods, the whole being inserted into a zinc 
ball, which is screwed on top of the ordinary iron conductor. 

Dr. Rand also presented Mr. Jason A. Mahan’s apparatus for an im- 
proved stereotype process. This improvement consists in the employment 
of a caster, made of iron or other material, to be used instead of the 
common dipping pan. ‘The caster is composed of several parts, and so 
constructed as to receive the moulds in a vertical position, or nearly so, 
with the face of one towards the back of another, by which method any 
number of plates can be cast at the same operation. 

Mr. Mahan claims important advantages from his process, among which 
are, that the moulds may be as thin as it is possible to make them, for as 
they are placed vertically in the mould, they are not liable to be broken 
in the operation of casting; this thinness insures a rapidity in drying the 
mould. Also, that the amourt of metal employed in casting need be but 
from one-fiftieth to one one-hundredth of the amount used in the ordinary 
process, thus saving in fuel and avoiding loss by oxidation. Dr. R. re- 
warked that Mr.’ Mahan’s invention was at present under consideration 
by the Committee on Science and the Arts. 

Mr. J. Steinert exhibited Pulvermacher’s voltaic chains and the accom- 
panying apparatus, for producing an interrupted current. These chains 
form a very portable and convenient apparatus for the instantaneous de- 
velopment of a galvanic current. ‘They require merely to be moistened 
with weak vinegar, to produce a current of sufficient power to decom- 
pose water. 

Mr. Wm. C. Grimes showed his improved form of combined water 
and steam gauge, of which, in its original form, a description had been 
published in the Journal Institute, (vol. xxi. 3d ser., p. 285.) That gauge 
having been subject to several inconveniences, he was led to further ex- 
perimegts, which had resulted in the present instrument. The manometer 
or steam gauge, diflered from other close top gauges in the form of the 
glass tube, which is here made large below, and gradually contracting 
in diameter to the top, where it is finished in a small bulb; the object of 
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which is to render the graduations of the scale more uniform. The or- 
dinary closed top gauge is open to the objection that from its uniform 
diameter the graduations became smaller as the pressure is higher; while 
for convenience in practice the indications should be more distinct 
under high pressure. This object is attained by the form given by Mr. 
Grimes to his tubes. ‘The gauge for showing the water level in the 
boiler consisted of an arrangement similar to that of a barometer, the 
cup communicating with the boiler by a tube entering at a point just 
above the water level, and kept by condensation constantly full of water. 
The inner tube was connected also with the boiler by a pipe entering be- 
low the lowest water level; consequently, by suitable graduation of mer- 
cury in the cup and tube, so that it should stand at the same height at the 
lowest water level in the boiler consistent with safety, the rise of water 
above this point would be indicated in the gauge by the rise of the inner 
column; and in general terms any alteration of level! in the boiler would 
be distinctly indicated in the gauge by a corresponding rise or fall, equiv- 
alent to about one-thirteenth the alteration in the boiler. ‘The action of 
the gauge of course depended on the different weights of the column of 
water in the two pipes, and was entirely independent of the direction 
taken by the pipes, their length, or the relative heights of the boiler and 
auge. 
. ag instrument is already applied in several places in the vicinity, 
and is understood to operate well; while its form, and the ingenuity dis- 
layed in its construction, were generally admired by members present. } 
Mr. J. V. Merrick exhibited one of ‘Ashcroft’s” steam gauges, con- 
structed on Bourdon’s Patent, and depending for its operation on the 
expansion in diameter of a coiled tube subjected to internal pressure. In 
these gauges the pressure tube was flat and occupied a single coil, one 
end being fastened, and communicating internally with a pipe leading to 
the boiler or other vessel in which pressure was maintained; while the 
other end was connected by a simple contrivance to a shaft carrying an 
index hand, which vibrated on the graduated dial plate of the instrument. 
The pipe leading to the boiler being bent in a syphon form, was always 
kept full of water, so that the coil was not affected by the high tempera- 
ture of the steam. He stated that vacuum gauges had been constructed 
on the same system, and referred members for a more particular descrip- 
tion of this instrument, and its various applications, to the accounts pub- 
lished in the Journal of the Institute, vol. xxu., new series, p. 234. 


COMMITTEE ON SCIENCE AND THE ARTS. 


Report on J. L. Gatchel?'s Hydraulic Ram. 


The Committee on Science and the Arts, constituted by the Franklin Institute of the 
State of Pennsylvania, for the promotion of the Mechanic Arts, to whom was referred 
for examination, “an Improvement in Hydraulic Rams,” invented by Mr. J. L. Gatche!l, 
of Elkton, Maryland—Rerort: | 
That the improvements submitted for examination consist, first, in the 

use of a chamber between the body of the ram and the air vessel, in which 

chamber is placed a flexible diaphragm, depressed bya spring, but capable 
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of elevation by the recoil, thus communicating the momentum of the water 
passing through the body of the instrument to that contained in the air 
vessel. ‘The principal advantage of this mode of construction is, the 
making the ram ‘‘double acting,” as it is called, that is, keeping the water 
in the air vessel separate from that driving the instrument; so that in this 
way the water of any flowing stream, although unfit for domestic or manu- 
facturing use, may be made available for raising the whole supply of a 
good spring. ‘The Committee are aware that this effect has been before 
more or less perfectly produced, both by sliding pistons and by interposed 
columns of air; but the use of the flexible diaphragm, by its tendency to 
produce a vacuum in the chamber above it when depressed by its spring, 
enables the water to be lifted into this chamber by atmospheric pressure 
or friction, and this feature the Committee regard as a novelty. It more- 
over appears probable that the mechanical action of this diaphragm will 
react upon the discharge valve, and thus have a tendency to prevent the 
stoppages which have so often been a cause of annoyance in the use of 
hydraulic rams. 

The second improvement presented is a method of further preventing 
these stoppages by placing a spring upon the head of the ram, so that it 
shall be slightly lifted at every rise of the valve, and then by its reaction 
force the valve down again and re-open the passage for the water, to be 
again stopped when the water has acquired the requisite velocity. The 
Committee satisfied themselves that when this spring is in action the ram 
cannot be stopped by holding the valve shut for a short time, which can 
be done in other rams; so that if while in action any fortuitous cireum- 
stance prevents the instant falling of the valve, the action of an ordinary 
ram ceases, while the one under consideration will recommence by the 
action of the spring. 

The third improvement is in the method of regulating the discharge of 
the water from the head valve. It is allowed to pass through a series of 
orifices around the circumference of a disk, which orifices may be more 
or less closed by a second movable disk which slides over the first. This 
method is simple and delicate, but might be so arranged as to allow the 
readjustment to be made without taking off the valve, which could not be 
done in the one seen by the Committee. 

Finally, the patentee claims the method of putting together his ram by 
keys instead of screws, which arrangement renders it much more easy to 
take the instrument apart and re-set it, and avoids the difficulties arising 
from the rusting of the screws generally used. 

The Committee having examined the model exhibited, and seen it in 
operation, report that, in their opinion, the peculiar features which Mr. 
Gatchell claims to have introduced into hydraulic rams, are very decided 
improvements, and recommend them to the attention of persons about to 
use these convenient and advantageous instruments. 

By order of the Committee, 
Wa. Hamitton, Actuary. 

Philadelphia, May 12, 1853. 


Description by the Inventor. 


A, the air vessel; p, the diaphragm or piston chamber; c c, the im- 
petus or stop valve; p p, the body of the ram; rE, a small section of 
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the feeding pipe; e F F, the pipe supplying the diaphragm with spring 
or well water; G, the pipe through which the water is carried to the 
desired elevation; H u, a flexible diaphragm separating the two kind 
of water; K, a weight or spring 
attached to the diaphragm; M, the 
spring or well valve; x, the com- 
pressed air in the air vessel; 0, 
the sliding plate on the bottom of 
the impetus valve, and p, the 
sniffing valve, to admit air into 
the air chamber. rR, a Spring 
screwed to the impetus valve c ¢, 
) whicheffectually prevents the ram 
a stopping, from dirt, sand, 
be. 


the operation of thisram. When 
the water in the feeding pipe r, 
is put in motion, its momentum 
soon closes the impetus valve c 
c, and exerts an influence on the 
diaphragm 4 4, (in the position of the dotted lines11,) driving it into the 
position H H, at the same time the spring well valve L, is forced open, 
driving a portion of water into the air vessel a, the compressed air in 
which gradually forces the water up the rising pipe G, to the desired 
point. It will be very easily perceived that by using a suitable weight 
or spring K, on the diaphragm n 4, at the time of the reaction of the 
water in the body of the ram p p, the falling of the diaphragm into the 
position of the dotted lines 11, will produce a vacuum in the diaphragm 
chamber s, admitting a portion of water up the pipe F F, through the 
valve M, from a well, spring, or reservoir below the level of the ram. 
And by introducing the spring water into the diaphragm chamber through 
the pipe represented by the dotted lines Fr, or by its natural flow or gravity, 
it will supersede the necessity of the weight or spring kK, being at all used. 

By means of the sliding plate 0, on the underside of impetus or stop 
valve c c, it can be very easily regulated to suit the quantity of water al- 
forded by the spring or stream. It is also so constructed that the water 
passing through it has a tendency to give it a partial revolution, by which 
means it will assume a new position on its seat at every stroke, and will 
be made to wear equally and always to bed itself correctly. 

Experience has shown that the use of screw bolts in putting the rams 
together, is attended with a great inconvenience on account of the threads 
of the screws becoming corroded, and generally in less than a year, it Is 
with considerable difficulty that the rams can be taken apart even with a 
wrench of the best kind; but the above rams are fasteried together by 
means of small keys, which any farmer or common mechanic can with 
an ordinary hammer take all apart in a few minutes, and put them to- 
gether in the same space of time. 

There will be several sizes of these rams, from No.1 up to No. 5; 
capable of throwing from 1 pint to 8 or 10 gallons per minute. 


WW & Now it is thought any ordina- 
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The Naval and Mail Steamers of the United States. By Cuas. B. Stuart, 
Eng. in Chief, U. S. Navy: New York, Chas. B. Norton. 


This work forms the second of a series on the enginering works of this 
country, announced some months since by the same author in the vol- 
umes descriptive of the Naval Dry Docks of the United States. 

In point of execution, it is without doubt the most splendid engineering 
work ever published in America, and gives evidence that neither pains nor 
expense have been spared to produce a model worthy of imitation in 
future productions of the same character. It is printed in clear type on 
beautiful paper, and illustrated with several steel plates and tinted Jitho- 
graphs of naval steamers, interesting to the general reader, besides scale 
drawings of the engines of the .Mretic, Illinois, Golden Gate, &c., which 
will be duly appreciated by engineers. The letter press is divided into 
two parts; the first containing detailed accounts of each steamer in the 
Navy, particulars of size, cost, weight, and in some cases, performance 
at sea. The second part gives similar information regarding those steam- 
ers in the merchant marine, which have been built for mail service and 
under special stipulation with government, with a view to their conver- 
sion into war vessels in case of urgency. 

In reviewing the first part, one cannot fail to observe the repeated 
“editions” (so to speak) of the same vessels, which have from time to 
time belonged to the navy; as for instance, three Fultons, two each of the 
lleghany, Princeton, Water Witch, John Hancock, &c. ‘This peculiarity 
appears to have arisen from the deficiencies of the service, which, from 
want of special appropriation by Congress, have been supplied, not by 
new vessels, as they should have been, but by rebuilding or patching 
and altering old ones. As these were in many instances useless at first, 
they have been only rendered seaworthy by an expenditure which would 
have produced larger and more efficient ships, embodying improvements 
introduced of late years on the ocean. Such a course was perhaps the 
best which could have been adopted under the circumstances; but every 
American feeling a just pride in this department of the national defences 
must regret the result. 

Our Steam Navy, as will be seen by the following statistics gathered 
from the work before us, compares very unfavorably, in point of numbers 
at least, with those of other nations; while it is certainly inadequate to 
the increasing wants of our commerce or the extended line of seaboard 
requiring protection. 

The present Steam Navy of the United States comprises, 

2 First class vessels, Susquehanna, Powhatan. 

3Second ‘* Mississippi, Saranac, San Jacinto. 

4 Third “ Princeton, Alleghany, Fulton, and Massachusetts. 

4 Smaller “¢ Vixen, Michigan, Water Witch, and John Hancock. 

2 Tugs. 

The last six of which are too insignificant to be classed as war steam- 
ers, none of them exceeding four hundred tons measurement. In addi- 
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tion to the above, the provisions of the mail contracts entitle government 
to the services of the four Collins steamers, Mtlantic, Pacific, Arctic, 
and Baltic; three of the Law line, Illinois, Ohio, and Georgia; two in the 
Bremen line, Washington and Hermann; two in the Havre line, Hun- 
boldt and Franklin; and two in the Aspinwall line, Golden Gate and John 
L. Stephens. 

The details of these mail steamers, which Mr. Stuart appears to have col- 
lated with considerable care, are very valuable additions to the engineer- 
ing literature of the country. We notice particularly in this connexion 
the specifications of Collins vessels, hulls and engines, and the drawings 
of the machinery of those and other ships. 

In many points of view, the work before us deserves more than a pass- 
ing notice. Itis rarely that a book issues from the press in this or any 
other country, of which the mechanical part is so well performed; and as 
the library of American works on engineering is not extensive, any ad- 
ditions to it are welcome. The information it contains is probably as reliable 
as such works can be made; the author, from his position, having had 
every facility in preparing it; and without much pretension to originality, 
or theoretical discussion, (both of which are uncalled for in a work of 
similar character,) it contains many facts of real value, and interesting to 
the mechanical engineer. Finally, it must be conceded that the author 
has shown a praiseworthy zeal in awarding credit to the individuals who 
have in any way lightened his labor, or who by their skill and ingenuity 
have contributed to the construction of the navy of which he has consti- 
tuted himself the historian. 


On a New Variety of Asphalle, (.Melan-.Isphalte.) By Cuartes M. Wetu- 
ERILL, M. D. (Extract from the Transactions of the American Philo- 
sophical Society.) 


The substance which forms the subject of Dr. Wetherill’s paper is the 
one about the nature of which a legal dispute arose a few years ago, in 
the course of which many American men of science were examined, witli 
a result very little to the credit of the science of this country. ‘The ques- 
tion was, whether it was an asphalte or a coal. In the course of the trial 
Dr. Wetherill was called upon to make a chemical investigation of the 
material, and the results at which he arrived are given in the paper before 
us. The result at which he arrived was that the substance was an asphalie, 
very much resembling the common asphalte, both in appearance and 
chemical and physical reactions, and (within quite allowable Jimits) of com- 
position. In all these differing vastly from coal. In this result he agrees 
with Dr. Leidy, the late Mr. Taylor, and other competent, careful, and 
honest observers. We believe there is now a disposition to class the 
body as a new mineral under the name of Albertite; but if there be any 
Jaw in scientific nomenclature, the name of Dr. Wetherill, who was. the 
first to propose a name, must stand, and the substance must be called 
Melan-asphalte. For unless Dr. W. is very widely mistaken in his re- 
sults, (and we do not see how he can be,) the body evidently belongs t 
that class of substances which it so much resembles in its ree 
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)]- LIST OF AMERICAN PATENTS, WITH REMARKS, &c. 
November, 1852. Pace. 
‘ 20. Improvement in Oil Presses, ‘ William P. Chadwick, . 16 
38 21, —— Printing Presses, ‘ Joel Densmore, ‘ ib. 
22, Marine Signals, . . Thomas H. Dodge, ‘ ib. 
23. —— Turning Jaw Vises, Abijah Halbert, ib. 
24, Saddles, . Thomas Mardock, . ib. 
id 25. —— Throwing Shuttles i in Looms, Stephen C. Mendenhall, . ib. 
as 26. —— Hand Looms, . ‘ S. C. Mendenhall, & O. & E. nie, ib. 
(d- 27. —— Steering Submarine Vessels, L. D. Phillips, . 17 
le 28, —— Horse Shoe Machinery, ‘ Solomon Shetter, ° ib. 
ad 29, —— Twisting Tubes for Rovings, Harvey Silver, P ‘ ib. 
3 30, —— Crimping Metal Bars, ‘ Giles Slocum and M. T. Sayles, ib. 
y ’ 31. —— Cooking Range, ° George 8S. G. Spence, 18 
Ol 32. —— Brick Machines, . . H. H. Strawbridge and Daniel Tyson, ib. 
to 33. —— Automatic Fans, Seth E. W ib. 
or 34 Gas Burners, Pr ° A. H. Wood, ib. 
h 35. —— Die Spike Machinery, . M. Belknap, ass’d to self and L. Kinsley, ib. 
: 0 36. —— Expanding Belts, . ‘ Charles L. Barnes, ib. 
ity 37 Seed Planters, . L. H. Davis & 8. & Morton Pennock, 19 
tie 38. —— Flax Pullers, ° ° Lewis S. Chichester, . ‘ ib. 
39. Carpet Looms, John A. Van Riper, . ib. 
40. Making Thimbles for Rigging, William Fields, . ‘ ib. 
11 Cotton Seed Planters, William A. Gates, 20 
2. —— Sash Stopper and Fastener, J. B. S. Hadaway, . ib. 
He 13, —— Blind and Shutter Operator, . Robert V. Jones, . ib. 
44 Tanning, David Kennedy, . ib. 
45 Bottle Stoppers, . Edward and D. Kinsey. ib. 
46. —— Cylinder Printing Press, Joel G. Northrup, . 4 ib. 
47. —— Drawing Apparatus, Prof. Ado!ph Richter, ib. 
he 48. —— Printing Presses, Stephen G. Ruggles, ‘ 21 
in 49, Bracing, &e., Card Teeth, ‘ Cornelius Speer, > ib. 
50. —— Serving Mallets, . Daniel H. Southworth, ib. 
mM a Railroad Car Seats, ° Daniel H. Wiswell, ib. ° 
eS- H. T. Jennings, C.8. Collier, and T. P. 
‘jal 52 Cordage Machinery, ‘ How, -assigned to Jennings, Collier, 
he ; Perry, Beardsley,and Hemingway, 2% 
53. —— Drilling Stone, Joseph C. Couch, ib. 
od 4, —— Swinging Churns, ‘ William F. and Nathan Davis, ib. 
te, 55. —— Pincers for Pile Wires, ° Augustus Faulkner, . ib. 
nd 56, —— Spaces for Setting Type, E. C. Harmon, ib. 
m- 57. Generating Heat, . and Joseph Lancaster, ib. 
ces 58. Fastening Palings in Iron Fences, George Hees, ‘ 23 
59, Making Wadding, . Hiram T. Lawton, ib. 
ind 50. —— Preparing Paint, ‘ Heman 8. Lucas, : ib. 
the 61, —— Harvesters, ‘ . John H. Manny, d ib. 
i2, —— Printing Presses, Charles Montague, 24 
he 63 Boot Trees, ‘ . id ib. 
led 61. —— Printing Presses, . ; A. Tenney, ass’d. to A. H. Cragin, — ib. 
Te- 65. —— Whiffle Trees, Dewitt C. Williams, ib. 
; to 66. —— Screwing Bolts, &c., . J. Caswell, ass’d to A, C. Powell. ib. 
67.——— Vises, . Jeremy W. Bliss, 25 
. 68 Hoes, ‘ é William C. Finney, ° ib. 
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69. Improvement in Mortising Machines, Joseph Guild, 
70. —— Belts for Treshing Machines, John R. Moffitt, 


4c 71 Constructing Ploughs, s Fortunatus E. Richardson, 
: 72 Knitting Machines, ° Horatio G. Sandford, 
73.—— Do. do . David Tainter, 
74. —— Cooking Stoves, ° Henry J. Ruggles, 
; 75 Stone and Earthenware, i Jacob and Freeman Wise, 
RE-ISSUBS. 
a8 1. Improvement in Preventing Explosions 
P ef Boilers, P Cadwallader Evans, 
A 2. —— Cream Freezers, Eber C. Seaman, ; 
Malleable Mark Fisher and William Martin, Jr., id. 
DESIGNS. 
1. For Cooking Stove, . : J. Pratt, ass’d. to Bowers, Pratt & Co., 24 
2.— Pump Curb, . ° J. W. Wheeler and O. B. _— 27 
4 3. —— Stove Plates, . é William M. Snow, ib. 
4. —— Cook Stoves, . N.S. Vedder, ib. 
5. -— Parlor Stoves, W. Race, ass’d. to Silsby, & Holly, ib. 
6. —— Pedestal and Column, T. Law, ass‘d. to L. Chapman, ; ib. 
7. —— Parlor Stove, . ‘ 7} 
—" Stove, S. H. Sailor, ass’d to Abbott & Lawrence, ib. 
. —- Stove, 
10. —— Stove Plates, ‘ 
oy : J. Pratt, asad. to Bowers, Pratt & Co., ib. 
13. —— Parlor Stove, . Dutee Arnold, 
14. -— Franklin Stove, ; ass’d to Jaggers, Tre 
# 15. —- Window Blinds, ‘ N. Chapin, ass’d. to Chapin & Briggs, ib. 
December, 1852. 
1. Improvement in Bending Pail Bales, Robert Bunker, — . 28 
2 Seed Planters, F Lewis W. Culver, ib. 
3 Saw Gummers, . R. 8. Cramer and C. C. Blosson, : ib. 
4, —— Drilling Machines, ‘ Charles W. Coe, - ib. 
5. Hats, Francis Degan, ib. 
6 Tonguing and Grooving, e Phineas Emmons, “ 29 
7 Hot Air Furnaces, Stephen Gates, ib. 
8 Bending Carpet Bag Frames, Edward L. Gaylord, . ib. 
9, —— Grain and Grass Harvesters, . C. B. Brown, ‘ ‘ ib. 
10. Galvanic Battery, . Louis Drescher, . ib. 
ll. Moulders’ Flasks, . George Grant, id. 
12. —— Chairs, ‘ John T. Hammitt, ‘ ib 
13. —— Making Hat Bodies, . Lansing E. Hopkins, : ib. 
14. Locks, ‘ Richard Ketcham, é 30 
15, —— Padlocks, Rhodolphus Kinsley, ib. 
16. Frosting Glass, ° John Levy and Charles Jones, ib. 
17. Making Wooden Types, ° John M’Creary, . ib. 
18. —— Pill Making, . 4 Erasmus A. Pond, . ib. 
19. ——— Shingle Machines, William Stoddard, ib. 
20. ——— Screw Drivers, Jacob W. Switeer, ib. 
21. —— Reels for Harvesters, . Warren W. and Clark C. Wright, 3] 
22. —— Utilizing Slags of Furnaces, William H. Smith, ib. 
23. Making Wood Screws, &c., . C. Whipple, ass’d. toN. Eng’d. Screw Co., ib. 
24. Lining for Iron Safes, &c., William P. Blake, . 10 4 
25. —— Trip Hammers, __. ° James C. Forrest and George Baker, ib. 
26. —— Rollers for Cutting Stalks & Weeds,Joseph H. Gest, . : ib. 
27. Ball Castors, Robert Hinton, ib. 
28. ——- Stone Picks, . John U. Houston, ib. 
29. —— Buckets for Chain Pumps, - Clark Polley, , 105 
30. —— Apparatus for Fractures, Zimri Hussey, ° ° ib. 
31. Seed Planters, ’ . Henry Nycum, ib. 


32, —— Scythe Snaths, . Abram Charles and Charles N. Clow, _ ib. 


Index. 435 


25 33. Improvement in Straw Cutters, « Joel Dawson, . 105 
ib 34. —— Forging Metals, William Field, ib. 
ib. 35. —— Cure of Club Feet, ‘ Zimri Hussey, ‘ 106 
ib, 26. —— Plough Regulators, ° Harvey Sprague, . ‘4 ib. 
ib. $7. —— Spike Machines, . Philip Trayser, ib. 
26 38 Seed Planters, Moses D. Wells, . ib. 
39, —— Grain and Grass Harvesters, . ; ass'd. to Sey & ib. 
26 —— — Threading one ? C. Whipple, ass’d. to N. Eng. Screw Co., ib. 
ib 41. -—— Cutting Whale Blubber, L. Ricketson, Administratrix, 107 
Z 42. —— Rakes to Grain Harvesters, . Jearum Atkins, ‘ 2 ib. 
ib. 43. —— Water Closets, ; William S. Carr, ‘ ib. 
44, —— Ventilators, ‘ ‘ A. 8. Dozier, ‘ ‘ ib. 
24 45, —— Straw Cutters, ‘ Warren Gale, ‘ 108 
07 16, —— Ploughs, William A. Gates, ib. 
ib. 47. —— Making Hat Bodies, : Lansing E. Hopkins, . ib. 
ib. 48, —— Grain Threshers and Cleaners, | John Jones and Alexander Lyle, . ib. 
ib. 19, —— Steam Engines, ‘ William H. Morrison, 5 ib. 
50 Maize Harvesters, Jacob L. Ream, ib. 
51. —— Cut-off Valve Motion, . S. W. Rogers, 109 
52, —— Potato Diggers, . Jesse N. Seely, . ‘ ib. 
ib. 53. —— Lamps for Locomotive Engines, Thomas and Stephen Hill, ib. 
54. —— Making Chromate of Soda, . John Swindells, ‘ ib. 
55. —— Fuliing Mills, William E. Underwood, . ib. 
ib 56 Separating Iron from Cinders, Daniel Walroth and Lucius Evans, ib. 
28 57, —— Steam Flat Irons, js Caleb C. Walworth, . ib. 
l 58 Planing Machines, Aretus A. Wilder, e 110 
ih 59 Measuring Cloth on the Beam, William H. Woodworth, . ib. 
ib 60 Safety Locks, Linus Yale, Jr., 
61. —— Parrel for Ships’ Yards, Daniel S. Bayles, 
2s 62, —— Separating Gold, . ° M.A. Bertolet, L. Kirk and A. M. DeHart, ib 
ib. 63. —— Winnowing Machines, . Samuel Canby, . ‘ 111 
ib. 64. —— Illuminating Gas, . ‘ G. Danre, P. Nicolas, and F. Lopez, ib. 
ib. 55. —— Temples for Looms, ° Elihu and Warren W. Dutcher, ib. 
ib. 66. —— Cutting Paper ; J.P. Farnum, ass’d. to Farnum, Jenkins 
ib. 67. —— Planing Metals, P. Saulnier, ass’d. to J. T. Bruen, ib. 
ib 68 Magnetic Printing Telegraph, Royal E. House, . ib. 
ib. 69 Heading Bolts, &c., ‘ Edward Paye, 112 
ib. 70. —— Shuttles for Looms, William Tucker, P ib. 
ib. 71. Heading Screw Blanks, &c., William E. Ward, ; ib. 
ib 72. —— Steam Boilers, ‘ ‘ Henry Waterman, ib. 
=< 73. Making Railroad Chairs, John F. Winslow and John siaheieie 113 
30 74. —— Daguerreotyping, . ‘ William Yarnall, ib. 
ib. DESIGNS. 
ib. - E. Ripley and N. S. Vedder, ass’d. to 
1. For Cook Stove, - ; 8. M’Clure, 113 
ib. 2. -— Box Stove, . r James Wager and Harvey Smith, ib. 
ib. 3. — Iron Railing, ‘ Pe Nicholas T. Horton, ib. 
ib. 4.—— Coal Stove, . ° Gilbert Knapp and Adnah H. Neal, ib. 
‘ 5. —- Stove Pl: 
“4 Sherman 8S. Jewett and F. H. Root, ib. 
ib. 7. — Hearth Plate, P ° James Wager and Harvey Smith, 114 
04 8, -— Spittoon, i * Washington L. and Sylvester W. Pearsall, ib. 
ib. 9. —~ Girandole, Robert E. Deitz, . ib. 
> January, 1853. 
4 1, Improvement in Heckling Flax & Hemp, James P. Arnold, 114 
03 2. Sawing Stone, John T. Bruen and James G. Wilson, ib. 
ib. 3. —— Telegraph Register, é James J. Clark, . P ib. 
ib. 4. Planing Mouldings, P John D. Dale, R ib. 
5. —— Do. do., Do.  do., 115 
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6. Improvement in Grain Washers, . 
7. —— Crutches, 
8. —— Hillside Ploughs, . . 
9. -—— Hose Pipes, . 


10. Lathes for Irregular Forms, ° 
11, —— Ore Washers, 
12. Potato Diggers, . : 
13. Tonguing and Grooving, 
14, Printing Presses, . 
15. Piano Forte Hammers, . 
16. Bottle Stoppers, 
17. Rakes for Harvesters, . 
18, Turning Lathes, . 
19, —— Cells for Galvanic Batteries, 
20 Scythe Fastening, . 
21. —— Operating Circular Saws, 
22. —— Fire Polishing Glass, 
23 Buckles, 
24. Manure Spreaders, ° 
25. Making Copying Paper, 
26 Screw Cutting Dies, P 
27. —— Steam Boilers, 
28. —— Smut Machines, 
29. —— Operating Treadles of Looms, 
30. —— Bedstead Fastenings, . 
31 Reducing Metal Bars, 
22. Saddle Trees, . 
33. —— Driving Circular Saws, é 
34 Jaquard Looms, é 
35. —— Wool Condensers, . ‘ 
36. —— Screw Cutting Dies, 
37. —— Stereotype Plates, . 
38. Corn Shellers, 
39. Rotary Steain Engine Valves, 
40. —— Seed Planters, 
41, —— Joining Corners of Boxes, 
2. —— Steam Diaphragm Pumps, 
43 Manufacturing Wigs, 
44 Tanning Hides and Skins, 
45. —— Sewing Machines, ‘ 
46. —— Felt Wearing Apparel, . 
7 Paring Apples, 
48. _—— Frames of Piano Forte, . 
49, Sugar Draining, . 
50. Gold Washer and Amalgamator, 
Expanding Drills, . 
2. —— Omnibus Registers, 
53, —— Winnowing Grain, ° 


RE-ISSUES. 
1. Improvement in Reaping Machines, 


DESIGNS. 
1. For Cooking Stove, 
2. —- Wood do, . 
3. -— Cooking do., 
4.-—— Do. do. . ° 
5.—- Do. do., 


February, 1853. 


1. Improvement in Cutting Barrel Heads, 
2. Lantern Frames, é 

3. Screw Wrench, 

4. Portable Gas Apparatus, 

5, —— Fires of Glass Furnaces, ‘ 


6. —— Manufacture of India Rubber, 


George and George W. Feaga, - 
John 8. Gallaher, Jr., 
J. C. Bidwell & J. Hall, ex’rs. of S. Hall, ib 


Richard Hollings, ib. 
Benj. F. Jenkins and Luke “a Knight, __ jp. 
M. Peckham and L. O. Palmer, 116 
Francis C. Schaffer, ib. 
William Watson, . ‘ ib, 
Jeptha A. Wilkinson, . ib. 
R. Kreter, ass’d. to Nunns & Clark, 117 


Walter Hunt, ass’d. to Charles T’. Kipp, ib. 
Thomas Baylis and Daniel Williams, 159 


Nathan Chapin, . . ib, 
Moses G. Farmer, ib. 
Pinckney Frost, ib. 
Ammi M. George, 4 ib. 
John L. Gilleland, 160 
Peter P. R. Hayden, ° ib, 
Silas A. Hedges, . ib. 
William Mann, ‘ ib. 
Andrew Mayer, ib. 
Richard Montgomery, ib. 
Daniel Pease, Jr., . P ib, 
Robert W. Andrews, 161 
Charles L. Bauder, ib. 
D. H. Chamberlain, ass’d to C. G. Howard, ib, 
Joseph Contner, ib. 
George and David Cook, . ib. 
E. Everett and 8. T. Thomas, . ib. 
James 8. Hogeland, if 162 
John Griffiths, ib. 
John L. Kingsley, ‘ ib. 
Jeremiah P. Smith, ib. 


Jos. W. Webb, ass’d. to Benj, Goul 1, ib. 
8. & W.Wiitherow, ass’d. to S. Witherow, ib. 


John Bell, ib. 
games Black and Orson Beecher, 163 
Charles Bourgard, . ‘ ib. 
Henry Bretney, . ib. 
Freeman Palmer, . ib. 
Samuel M. Perkins, il. 
W. 1H. Lazell, ass’d. to Wilson & Fenwick, ib. 
Joseph Piffaut, 164 
J. W. Archibald, ass’d. to H. Southmayd, ib. 
Abiather F. Potter, . ib. 
Thomas Prosser, . ib. 
Peter Taltavull, ‘ ib. 
Augustus B. Childs, . ib. 
William F. Ketcham, J 164 
S. S. Jewett and F..H. Root, > 165 
J. G. Lamb, ass’d. to A. Bradley, . ib. 


J. Pratt, ass’d. to Bowers, Pratt & Co., ib. 


Charles B. Hutchinson, ‘ 165 
Elijah F. Parker, . ib. 
George B. Read, . 166 
William and Matthias Stratton, ib. 
Benjamin Shivrick, ib. 
Richard Solis, ‘ ib. 


; 


b, 
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7. Improvement in Voltaic Battery & A 
paratus for Medical Isaac L. Pulvermacher, 
&, —— Purifying Fatty Matter, . J. B. Moinier and P. H. Boutigney, 167 
9. Hot Air Furnaces, ° Nathaniel A. Baynton, ° ib. 
10. —— Centre Boards for Vessels, George Chase, rn ib. 
ll Hanging Farm Gates, John Filson, : ° ib. 
2. —— Cores for Casting Pipes, George Peacock, . ib. 
13. —— Uniting Steel to Cast Iron, . Charles Peters, . ‘ 168 
14. —— Winnowers, . George F. S. Zimmerman, ib. 
15 Gas Metres, ‘ E. R. Hallem and T. B. Barnard, ib. 
16. —— Instrument for Examining the Ear, H. Le Riemondie, ib. 
17. —— Puppet Valve Engines, ° Horatio Allen and D. G. Ww ells, . 276 
18. —— Railroad Car Seats, John Briggs, . ib. 
19. —— Harness for Looms, Darius C. Brown, .« . ib. 
20, —— Spike Machines, Joshua C. Carey, ib. 
21. —— Paging Books, . Richard M. Leslie, . ib. 
22. —— Artificial Teeth, Louis F. Sheppard, . 277 
23, —— Saw Setting Machine, Rand B. White, . ib. 
24. —— Seed Planters, ‘ David and Herman Wolf, . ib. 
25, —— Separating Ores, &c., H. Bradford and E. Fitzgerald, . ib. 
26. —— Gas Metres, é Alexander A. Croll, ib. 
27. —— Sewing Machines, . ‘ W. H. Johnson, ass’d. to w. G. Bates, ib. 
28. Scythe Fastening, Alpheus Kimball, ib. 
29 Suspending, &c., Ships’ Boats, William 8. Lacon, ° 278 
30. —— Mortising Machines, * James Moreland, ib.. 
—— Cut-off for Looms, A. B. Taylor and 8. W dr, ib 
32. ——- Turning Irregular Forms, L. Ward, and J. B. ‘and H. C. Hubbell, ib- 

RE-ISSUES. 

1, Improvement in Discharging Water Nehemiah Hodge, : 278 


from Vessels, 


2. —- Excluding Dust from Reiiroed C Cars, E. Hamilton, ass’d to H. B. Goodyear, _ ib. 


DESIGNS. 
1. For Parlor Stove, ‘ 
2. Sewing Bird, 
3.-— Cradle, . 


March, 1853. 
|. Improvement in Bedstead 
> Keys for Door Locks, 
3. —— Rotary Steam Engines, . 
4, —— Making Axes, 
5, —— Valve in Steam Engines, 
6.—— Looms, . 
—— Bedstead Pastenings, 
8. —— Constructing Curry Combs, . 
Printing Presses, 
1), —— Cane Juice Evaporators, . 
1], —— Filters for Cane,Juice, 
12, —— Breaking and Dressing Flax, 
13, —— Washing and Separating Gold, 
1}, Daguerreotype Plates, 
15,—— Moulding in Flasks, 
i Moulding Cast Iron Plates, 
i, —— Dressing Shingles, 
18, —_. Cannon Sight, 
Turning Lathes, 
~). —— Expressing Sugar Cane Juice, 
. Heaters for Sugar Sy rup. 
~2. —— Supporting, &c., Ships’ — 
23. —— Rocking C hairs, 


24. —— Knitting Machine, ° 


25. 


Hydraulic Steam Pumps, . 


+f. —— Separating Sheets of Paper, 


J. H. Conklin, ass’d. to W. P. Cresson, 279 


Charles Waterman, ‘ ib. 
Alexander Edmonds, ° ib. 
Asa N. and Alden Case, . 279 
Augustus Harig, . ib. 
James M’Kay, ‘ ib. 
Jonas Simmons, . ib. 
Charles A. Spring, . 280 
William Townshend, . ib. 
E. Sumner Taylor, ib. 
William Wheeler, . * ib. 
Seth Adams, s 340 
Henry Bessemer, . . ib. 

Do. do., é ib. 
Stillman A. Clemens, ‘ ib. 
Samuel Gardiner, Jr., 341 
J.F. Mascher, ib. 
Lysander A. Orcutt, . ib. 
Thaddeus A. Smith, ° ib. 
Joel Tiffany, ‘ ib. 
John J. Wagener, . ‘ ib. 
Warren Abtdrich, 342 
Henry Bessemer, . ib. 

Do. do., ib. 
William and 8S. G. Coleman, 


Peter Ten Eyck, 
Marshall, ass’d. to Marshall, Aldrich 


& Tyng, ib. 
Horatio N. Black, . ‘ 343 
John P. Comly, : ib. 

37° 


115 
ib. 
ib. 
ib. 
ib. 
116 
ib, 
ib, 
ib. 
117 
ib. 
159 
ib. 
ib. 
ib. 
ib. 
160 
ib, 
ib. 
ib, 
ib. 
ib. 
ib, 
ib, 
ib. 
ib. 
ib. 
[62 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
63 
ib. 
ib. 
ib. 
ib 
ib. 
64 
ib. 
ib. 
ib. 
ib. 
ib. 
64 
65 
ib. 
ib. 
ib. 
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ea 27. Improvement in Tanning, ‘ R. Enos and Bela T. Hunt, . 343 
the 28. —— Cheese Press, ‘ Mills A. Hackley, : ib. 
29. Knitting Machines, William Mansfield, ib. 
et 30. —— Distilling Rosin Oil, . James Riley and William Allen, ib. 

2 31. Harness, . James Stanbrough, 344 
qt 32. Pegging Shoes and Boots, S. D. Tripp, ass’d. to E. L. Norfolk, ib. 
33. Lubricating Oils, . Luther Atwood, . ib. 

iy” 34. —— Winnowing Grain, ° Schuyler Briggs and John G. Talbot, ib. 
35. —— Breaking Hemp, . . Lewis W. Colver, ib. 
Be 36. —— Hot Air Furnaces, © ‘ William Ennis, . ‘ 345 
fl 37. —— Electric Telegraph, Moses G. Farmer, ‘ ib, 

; 33. Pendulum Weighing Balance, Benjamin Fenn, . . ib. 
ey 39. —— Sced Planters, Isaac H. Garretson, : ib. 
40. —— Knitting Machines, > John Maxwell, ib. 
41. Paging Bound Books, John McAdams, ib. 
ate 42. —— Spike Machines, James H. Swett, . ib. 
43. Vertical Pianos, . George Traeyser, 346 
44, —— Sewing Machines, Thomas C. Thompson, ib. 

45. —— Wire Fences, . F M. M., Jr., and D. 8S. Walker, ib. 
RE-ISSUES. 

; 1. Improvement in Operating Car Brakes, Nehemiah Hodge, . . 346 
2. Splints for Fractures, Adam Hays, 347 
3. 3. —— Mules for Spinning, Wanton Rouse, . ib, 
] 4. —— Feeding Screw Blanks, Thomas J. Sloan, ‘ ib, 
April, 1853. 

1. Improvement in Forming Yarn Felting John H. Bloodgood, 347 
2. —— Grain Harvesters, Thomas D. Burrall, ib. 
3. —— Ploughs, Solomon Horney, Jr., ib. 
Me 4. —— Water Metres, ‘ William H. Lindsay, “ ib. 
5 —— Feeding Screw Blanks, Thomas Newbury, 348 
‘% 6. —— Sash Fasteners, Henry R. Noll, ‘ ib. 
7. Preparing Vegetable Fibres, ° Charles J. Pownall, P ib. 

8. Sector Press, . ‘ Samuel Rust, ‘ ib. 

9. —— Cutting Wood Screws, ° Elliot Sawyer, ° ° ib. 

10. —— Weaving Corded Fabrics, William Smith, . 349 

11. —— Mixing Air and Steam for Engines, William Mt. Storm, ib. 

12. Railroad Car ‘ George Frinks, ib. 

13. Stoves, . John J. Updegraff, ib. 
14. —— Harrows, William Berlin, 
15. Spring Mattresses, Edwin L. Bushnell, ib. 
16, —— Smut Machines, H. L. Fulton, 412 
cS 17. Match Splint Machines, . Reuben F. Gustine, . ib. 
; 18, Coin Sate and Detector, Jacob J. Hatcher, . ib. 
i 19. Making Resin Oil, ‘ Samuel W. Hawes, ‘ ib. 
20. —— Shingle Machines, ‘ Simon Ingersoll, ° ib. 
i 21. Hot Air Registers, . . Edward A. Tuttle, = 413 
P 22. —— Sewing Machines, ‘ William H. Jobnson, ib. 
23. Daguerreotyping, Benjamin F. Upton, ib. 
24. Washing Machines, e Charles F. Wilgus, ‘ ib. 

: 25. —— Making Gutta Percha, &e., . ©. Goodyear and R. Haering, ib. 
26. Making Heads of Screws, C. Whipple, ass’d. to N. E. Seow Co. ib. 
27. —— Willowers, Francis A. Calvert, ib. 
23. Excluding Dust from Railroad Cars,James M. Cook, 414 
; 29. —— Planking Hat Bodies, ° Phineas Emmons, F ib. 
30. Rolling Bar Iron, James S. Hartupee, ib. 
31. Cooking Ranges, . ° Alexander McPherson, ‘ ib. 

32. Harvesters, . John H. Maurry, ib. 

33. Cotton Seed Planters, Samuel Miller, ib. 
34, —— Threading Screws, ‘ Thompson Newbury, ‘ ib. 
35, —— Dressing Cloth, . Amasa Woolson, 415 


36. —— Sewing Machines, William Wickersham, ib. 
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37. Improvement in Purifying Resin Oil, 


8.1. Dana, ass‘d. to Prop’rs. Locks and 


Canals, 415 
38, —— Sugar Drainers, Henry Bessemer, . ib. 
39. —— Smut Machines, . ° Samuel Cook, é ib. 
40, Folding Envelopes, Ezra Coleman, ‘ P 416 
41. —— Straw Cutters, ‘ Reuben Daniels, ib. 
W. P. Merriam, N. C. Harris, W. 
42. —— Making Iron Candlesticks, } Wheeler, and E. N. Merriam, ib. 
43. Hot Air Furnaces, J. Bolton, ass’d. to C. D. Yale, . ib. 
44. Towing Canal Boats, . Stephen F. Palmer, . ib. 
45, Pointing and Threading Screws, ‘Thomas J. Sloan, ° ib. 
46. Potato Diggers, é Thomas B. Stout, ‘ 417 
47. Radiators for Stoves, r Samuel D. Tillman, ‘ ib. 
48. Preparing Gold, Alfred J. Watts, ib. 
49, —— Rice Hullers, ‘ ‘ David Marsh and B. Whitney, ih. 
50. —— Ornamental Compounds, C. Gran, ass’d to C. ib. 
51. —— Chain Cable Stopper, John E. Crane, . ib. 
RE-ISSUES. 
1. Improvement in Trimming Books, . Larned F. Markham, , 418 
2.—- Fire Arms, ‘ Benjamin Chambers, ib. 
3. —- Cannon Lock, : ‘ B. Chambers, ass’d. to J. Chambers, ib. 
4, —- Reaping Machines, William F. Ketchum, é 419 
DESIGNS. 
1. For Bust of Webster, . ° Thomas Ball, 419 
2. —— Water Cooler, E. M. Mangle and George Phipps, ib. 
3. 
—- Clock Case Front, Charles Chinnock, ib. 
5. 
6. —- Cooking Stove, ‘ ‘ J. Beesely, ase’d. to W. P. Cresson, ib. 
Do. do., Samuel H. Sailor, ib. 
8, —- Girandoles, Candelabra, &c., Robert Edwin Dietz, ‘ ib. 
9, — Ladies’ Hair Combs, Jeremiah Hills, . ib, 
G. Smith and H. Brown, ass‘d. to North, 

Chase & North, ib. 
11. -— Cooking Stove, P S. H. Sailor, as’d. to Warnick & Liebrandt, ib. 
12, — Portable Range, . . J. C. Smith, ass’d. to do. do., ib. 

May. 1853. 

Improvement i in FireArms, Robert Adams, 420 
2, —— Exercising Machines, . Richard Hinsdale, ib. 
3. —— Moulding “Candles, George Kendall, . ib. 
4, —— Manure Carts, Daniel Reid, 421 
5. —— Corn Shellers, George W. Reid, ib. 
6. —— Sawing Barrel Heads, Paris J. Steere, ° ib. 
7. —— Shrinking Hat Bodies, James S. Taylor, . ‘ ih, 
8. —— Fire Arms, Charles N. Tyler, ib. 
9. —~ Drawing Water, P S. R. Wilmot, ass’d. to J. Kent, ‘ ib. 
10, Rails for Railroads, Patrick O'Reilly. ib. 
llL— Do. J. D Steele, ass’d. to C. E. ‘Smith, 422 
12, Counter Sinks, Asahel G. Batchelder, ‘ ib. 
13, —— Pump Valves, Nehemiah Dodge, . ib. 
14, —— Washing Machines, E. L. Evans, a ib. 
15, Locomotive Chairs, Thomas 8S. Minniss, ib. 
16. —— Ditching Machine, Jonathan W. Morrill, ‘ ib. 
17, —— Fastening Leather Beltings, P Enoch Osgood, ‘ J 42: 
18, —— Printing Presses, John W. Richards, ‘ ib. 
= —— Making Wrought Nails, John P. Sherwood, F ib. 

20. —— Operating and Controllin the ; 
Ruddere of Steam V Frederick E. Sickels, ib. 
21. —— Making Hook Headed Spikes, John H. Snyder, . , ib. 

22, Making Malleable Iron, George A. W 42 
23. —— Locomotive Engines, D. Winder, ib. 
21. —— Paint Compounds, Charles F. Sibbald, : ib. 


13 
b. 
b. 
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ib. 
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J. Mee ass’d. to J. Mee, J. Rourke, and 


25. Improvement in Knitting Looms, 6. 42 
26. —— Warp Net Fabrics, Do. do. do., ib. 
27. Tonguing and Grooving end J. M. Patton and W. F. Fergus, ass‘d. 
Moulding Cutters, 7 bS to J. C. Da Costa, ib. 
28. —— Printing Presses, r Fy Young, ass’d. to J. W. Middleton, 425 
Acid, with Fine Balances. By Dr. C. M. Wetherill—New Apparatus for the Deter- 
mination of Carbonic . 333 
Aerial Navigation by means of Steamers, without the aid of a Balloon—a Plan for— 
By T. Poesche, ‘ ‘ 176 
Air as a Motive Power—On the use of Heated . . 365 
Alloy for the Plates for Calico Printers—Analysis of anew. 68 
Ammonia by Heat and the employment of the Gaseous mixture thus produced i in 
analysis—On the Decomposition of ‘ ; 208 
Andes and Alps—Description of the Steamers 205 
Arabia—Description of the Steamship . , 122 
— Notice of the Cunard Steamer ‘ . 137, 257 
Arctic—Steam Log of the Steamship 32 
Army Wagon of the United States—Notice of Maj. Crossman’ s ° 350 
Asphalte, (Melan-Asphalte.) By Dr. C. M. Wetherill—Notice of a new Variety of 422 
Augusta—Notice of the Steamship 39 
Axle Box—Hodges’ Self Lubricating 154 
Notice of Billings and Ambrose Carriage 281 
Report on Goddard’s Patent Sectional Box and 
Balloon—A Plan for Aerial Navigation by means of Steamers without the aid of a 
By T. Poesche, 176 
Balloons, Parac huter—Remarks on Flying, 324 
Banding Pulleys—Notice of Parker's system for 283 
Beams, with the Resulting Formula—An investigation of the Strain on the Bisesael 
Lattice ° 224, 394 
Bell at Moscow—Notice of a Model of the Great 211 
Notices. 
Asphalte, (Melan-Asphalte.) By Dr. C. M. Wetherill—On a new Variety of — 432 
Brass and Iron Founders’ Guide. By J. Larkin, 288 
Naval and Mail Steamers of the U. States. By C. B. Stuart, ‘Eng. in Ch., U. 8. N., 431 
Plans for Protecting the Delta of Mississippi River from Inundation, &c. By C. 
Ellet, Jr, C.E., 360 
Principles of Organic and Physiological Chemistry. “By C. Liwig, 237 
Treatise on Hydraulics for the use of Engineers. By D’Aubuisson de Voisins, 215 
Blast Furnace and the Application of Waste Gases—On the Arrangement of the 
Materials in the - 188, 245 
Bleu de France on W ool—Improvement i in the production of the ; 69 
Boats—Hints on the Principles which should Regulate the Forms of Ships and 48 
Boilers of the Fairmount Water Works—Notice of the early Wooden ‘ 282 
——_—— Steamship Isabel—Remarks on Incrustations in the 142 
Booth (J. C.) and Garrett, (T. H.)—On the Salt of Western Pennsylvania, 48 
Brake—Description of Lahay’s Patent Self-Acting ‘ 2 
Brass and Iron Founders’ Guide. By J. Larkin—Notice of the Practical 288 
Bunsen’s Battery—Notes on the Modifications of . 405 
Calico Printers—Analysis of a new Alloy for the Plates for 68 
Caloric Engine—Notice of Ericsson’s 4 . 123, 365 
and the Mechanic—Remarks on 1 the : 406 
Ship Ericsson—Notice of the . 136, 331 
Canal between the rivers Altrato and San Juan—J. Cc. Trautwine’ s notice of a i 
Wheel for Raising Water—Notice of the Chesapeake and Delaware 93 
Carbonic Acid with Fine Balances. sid Dr. C. M. Wetherill— ——- for the 
Determination of pad 


Caroline—Notice of the Steamer . 140, 
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Cask—New Patent Iron ; 273 
Cast Iron—Morfit and Booth on the Analysis of 193, 247, 317 
Produced by the use of Improved Coke—On the inc veaved strength of 375 
C ‘ement—Experiments on Portland 373 
Chemistry. By C. Liwig—Notice of Principles of Organic and Phy siological 287 
China, &c .—Electro-Metallurgy applied to the ornamentation of Glass, 68 
Coke and Iron from Sulphur—On the purification of . 47 
Colors—Photography—The fixation of 141 
Colt’s Revolvers—Notice of . 209 
Compression of Materials—On Longitudinal 300 
Copper—Report on E. G. Pomeroy ’s process for coating Iron with 213 
Crystallization by means of an uninterrupted Cireulation—Method of P 67 
Cunard Steamer Arabia—Notice of the A ‘ 137, 257 
Deep Sea Soundings—An account of ‘ 368 
Desilverizing Lead—De la Beche’s Lecture on ; 65 
Drainage of TTtowns—On the 158 
Dyeing Agent for Silk and Woolen—On a new Y¥. ellow 66 
Electro-Metallurgy applied to the ornamentation of Glass, China, &c., ° 68 
Engines used in the United States—Notice of the earliest Steam 269, 282 
Engravings of Fossils, Medal ruled—Notice of 70 
Ericsson—Notice of the Caloric Ship ‘ : 136, 331 
Ericsson’s Caloric Engine—Notice of - 123, 365 
Explosion of Steam Boilers, 338 
Explosions on board the Steamers Fusileer and Shreve sport. By A. C. Jones, 22 
Fairmount Water Works—Notice of Wooden Steam Engines at the - 269, 282 
Farm Gates—Notice of E. Woolman’s Self-Acting 211 
Fire Brick Gas Retorts—Clift’s Improved 118 
Fitch, (John)—Notice of his place of Burial, ‘ 208 
Flying—Balloons—Parachutes—Remarks on 324 
Forge—Notice of the Reading Steam . , 56 
Fossil Wood—On the Occurrence of Metallic Iron in ° ° 62 
Fossils, Medal ruled—Notice of Engravings of ‘ 70 
French Railways—Notice of Receipts on the * . 373 
Furnace, and the Application of the Waste Gases—On the arrangement of the 
Materials in the 188, 243 
Fusel Oil from Indian Corn and Ry e—Examination of 385 
Institere. 
Proceedings of Monthly Meetings, . . 69, 143, 208, 280, 350, 425 
Committee on Sctence and the Arts. 
Report on Bean’s Zenith Instrument, 357 
———— Deschamps’ Omnibus Register, : 352 
———— Dilks’ Guage for Height of Water in Scam Boilers, . 283 
—_——  Gatchell’s Improvement in Hydraulic Rams, ‘ 428 
Goddard's Patent Sectional Box and Axle, . 71 
Judd’s Governor Valve, ‘ 214 
———— Pomeroy’s Process for Coating Tron with Copper, ° 213 
Richard‘s Improved Stereoscope, 285 
Sewing Machines, ‘ 357 
(ias Apparatus—Description of Stratton’s Portable : . 399 
—- Retorts—C lift’s Improved Fire Brick 118 
— Thermostat. By Dr. C. M. W etherill—Deseription of Kemp’s . 319 
— Works—Statisties of the Philadelphia 207 
Gases—Memoir on the Consequences to be deduced from Regnault’s experiments on 
the Laws of the Compressibility of the 44 
—— On the Arrangement of the Materials in the Blast Furnace and the application 
of the Waste 188, 243 
Gaseous Mixtures thus produced i in Analysis—On the Decomposition of Ammonia 
208 
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Gates—Notice of E. Woolman’s Self- Acting Farm ° 211 
Gauge for Indicating the Height of Water in Steam Boiters—Report 0 on Dilks’ 283 
Steam Boilers—Notice of Ashcroft’s (Bourden’s) ° 428 
W. C. Grimes’ 427 
Gilman (S. H.)—On the Steamboats of the Western Waters, ° 258, 322, 401 
Gunpowder—Report on Capt. Mordecai’s Experiments on : . 300 
Glass, China, &e. —Electro-Metallurgy applied to the Ornamentation of 68 
On the Production of Photographs on. . . 63 
Glue—Liquid and Unchangeable 31 
Governor Valves for Steam Engines—Report on Judson’ 8 . . 214 
Great Britain—Railway ‘Traffic in 1852 in 222 
The new Patent Law of . . 57 
Harrison (J.) Specification of Improvements in Steam Boilers, 85 
Heated Air as a Motive Power—On the use of . 365 
Hydraulic Rams—Report on J. L. Gatchell’s Improvements in 428 
Hydraulics for the use of Engineers—Notice of D’Aubuisson de Voisin'’s Treatise on 215 
Hygrometer—Notice of T. J. Weygandt’s Portable. 210 
Incrustations in the Boilers of the Steamship Isabel—Remarks on . 142 
Indicator Diagrams of the Steamer Magnolia—Remarks on the ° 252, 401 
George Collier, 332 
Indigo Blue in Stufls—Process for imparting greater Liveliness te . 55 
John L. Ste phens—Notice of the Steamer ° 138 
Jones (A. C.) on the Explosions on board the Steamers Fusileer and Shreveport, 322 
Iron and Coke from Sulphur—On the Purification of . ° 47 
—-— Cask—A new Patent . 273 
—-—, De la Beche’s Lecture on the Amount of British 64 
—— in Fossil Wood—On fhe Occurrence of Metallic ° 2 
—-— Morfit and Booth on the Analysis of Cast 193, 247, 317 
——- produced by the use of improved Coke—on the Strength of Cast 375 
—- Smelting-—Playfair’s Lecture on ° 65 
—-- stayed Plates—Harrison, Winans and Eastw ick’s Experiments on 210 
with Copper—Report on E. G. Pomeroy’s Process for Coating 213 
Isherwood (B. F.)—Notes on the U. 8S. Steamship Powhatan ° 129, 326 
Saranac » 263, 315 
Water Witch. 178 
Princeton, 377 
On Speed of the Transatlantic Steamships in 1852 172 
On Steam Logs of the Steamship Arctic, 32 
Kemp’s Thermostat. By Dr. C. M. Wetherill—Description of 319 
Keystone State—Notice of the Steamship . . 139 
Landscapes on Paper—Process for taking Photographic 402 
Lattice Beams, with the Resulting Formule—An Investigation upon the Diago- 
nals of 224, 294 
Law—First Decision under the ‘New Steamboat ° ‘ 273 
—— of Great Britain—The New Patent 57 
Reports of Patent Cases, ‘ ‘ 228, 308 
Lead—De la Beche’s Lecture on Desilverising ‘ 65 
Pipes—Law Reports on Le Roy & Smith vs. B. Tatham, Jr., for 228, 305 
Leaden Pipes Eaten by Rats—Notice of ° . 211 
Lenses—Patent for Improvement i in Manufacture of 391 
Light Apparatus for Ships’ Lanterns—Notice of Dioptric Fixed ‘ 283 
Lightning Rod—Notice of J. L. Gatchell’s 427 
Locomotive Boilers—Deseription of Millholland’s Improved 271 
Experimental Investigation of the Principles of : 361 
Locomotives—On the Expansive Working of Steam in . 1, 73 
Magnetic Foree—On the Physical Lines of ‘ : 168 
Magnetism of T'orsion—On the 329 
Medal Ruled—Notice of Engravings of Fossils, : 


Milk—Notice of Blatchford & Co's. Solidified e 
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Mississippi and Ohio Rivers—Plans by C. Ellet, Jr., for Protecting the Delta from 


Inundation, 360 
Models for Steamshipp—A Comparison of the Performance of the U. 8, 8. Steamships 
Susquehanna and Powhatan, ‘ 202 
Morfit (C.) and Booth (J. C.)—On the Analy sis of Cast Iron 193, 247, 317 
Moscow—Notice of a Model of the Great Be sil at - . 211 
North Star—Particulars of the Steamer . j 275 
Oil from Indian Corn and Rye—Examination of Fusel , ; 385 
Omnibus Register—Notice of Deschamps’ 212 
Report on Deschamps’ 352 
Omamenting Metallic Surfaces, 337 
Parachutes—Remarks on Flying—Balloons— 324 
Patent Law Cases—Reports on 228, 305 
— of Great Britain—T he new . 57 
Pennsylvania Railroad—E. Miller’s Report upon the W estern Connexions and 
Extensions of the 150 
Philadelphia Gas Works—Statistics of the ‘ 207 
Photographic Landscapes on Paper—Process for taking . 402 
Photographs on Glass—On the Production of : . 63 
Photography—The Fixation of Colors, 141 
Pilbrows’ Water Waste Preventor—Description of 14 
Planets Jupiter and Saturn—Remarks on the probable present condition of the 396 
Plastic Materials for Forming Various Objects—On a new 206 
Poesche’s (‘I'.)—Plan for Aerial Navigation by means of Steamers without the 
aid of a Balloon, 176 
Porcelain—Composition of the Substances employed by the Chinese ir in the 
Manufacture of ‘ ‘ 234, 407 
Notice of American 43 
Portland Cement—Experiments on 373 
Powhatan—Notes on the U. 8. Steamship ° . » 129, 326 
Princeton—Notes on the U. 8. Screw Steamship, 6 . 377 
Pulleys—Notice of Parker's System of Banding 283 
Railroad—E. Miller’s Report = the Western connexions and extensions of the 
Pennsylvania 150 
Railway Accidents—their Causes and means of Prevention, 96, 145, 217, 289 
Traffic in Great Britain in 1852, 222 
Railways—N otice of the Receipts on French : . 373 
Reading Steam Forge—Notice of the 56 
Regnault’s Experiments on the Compressibility of the Gases—Memoir on the Con- 
sequences to be deduced from . . . 44 
Salt of Western Pennsylvania—Booth and Garrett on the . 48 
Screw to a 90-Gun Ship with Engines—Successful Application of the . 54 
Sewing Machines—Report on 3at 
Ships and Boats—Hints on the Principles which chould Regulate the Forms of 48 
Silk and Woolen—On a new Yellow Dyeing Agent for . 66 
Sleigh Runner—Notice of a Russian temporary . ° 427 
Soaps and their Employment in Manufactures—On_ 393 
Soundings—An Account of Deep Sea . . . 368 
Steamboat Law—First Decision under the new . . 273 
Steamboats in the Western Waters—S. H. Gilman on the. - 258, 332 
Steam Boilers—Description of Millholland’s Improved Locomotive — . 271 
—_—_—— Experimental Investigation of the Principles of Locomotive 361 
On the Explosion of . . 338 
Specification of J. Harrison's Improvement i in . 85 
Engines—On the use of Water from the Hot Wells of Condensing 282 
Report on Judson’s Governor Valves for 214 
used in the United States—Notice of the earliest 269, 282 


Forge—Notice of the Reading ° . ‘ 56 
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